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Textile 


Printing Machinery 
Installed in a 
prominent New England plant 










HIS impressive row of Textile Printing Machines installed 
in a prominent New England plant bears powerful testimony 
that Teatile does build Printing Machines. 


Here is what a leading silk printer wrote regarding Textile 
Printing Machines: “We have compared your machines in every 
detail with other make machines which we are now operating and 
find that your machines fulfill every expectation and we are greatly 
pleased with their performance. We have no doubt that you are 
able to build as good, if not a better machine, than any other maker 
of Printing Machines and if you keep your standard we shall 
endeavor to place any future orders on Printing Machines with 
you.” 

The extraordinary acceptance of Textile machines is based on 
improved design and construction plus several exclusive features. 


You will find a complete line of Print Works Equipment illus- 
trated in our latest catalogue entitled “Printing Machinery.” 
Your copy promptly sent upon request. 


The Textile-Finishing Machinery Co. 


Simms and Harris Aves., Providence, R. I. 


New York Office 
50 Church St. 


Manufacturers of Machinery for 


Bleaching, Mercerizing, Dyeing, Drying, Printing, and Finishing Textile Fabrics and Warp 


Yarns 


Copyright, 1931, by Howes Publishing Co. 








Construction details of our standard 
Back Framing include all steel frame- 
work, brass carrier rolls running in 
self aligning ball bearings. adjustable 
blanket stretcher, brusher roll and box. 


also a 2-drum hatcher not shown in 
cut. 


Southern Agent 
H. G. Maver, Charlotte, N. 
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SIX POINTS FOR YARMOR ie 


ERCULES Yarmor Steam-distilled Pine Oil is a valuable aid in producing of 
quality textiles. | 





1. It is a powerful solvent for gums and waxes. m 

2. It has excellent emulsifying properties. ; 

3. It is a splendid wetting-out agent and penetrant. i 

4. It produces a cleaner white and more even bleach. i 

5. It helps prevent uneven or faulty dyeing. or 

6. It is a time-saver when used in the kier compound. | to 

Yarmor Pine Oil in soluble form is marketed to the textile industry through | - 
textile chemical manufacturers. Orders for textile compounds should specify | ce 
that Hercules Yarmor Steam-distilled Pine Oil be used in their manufacture. - 
co 
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HERCULES POWDER,COMPANY | | 
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Uniformity of Singeing 


Heat Treatment and Its Effect on the Processing of Textile Fabrics 


By JOHN T. TRAVIS 


Sales Manager, Textile Division, American Gas Furnace Co. 


O ONE will question the value of the intensive 

research work which constantly is being carried 

on by chemists who, primarily, are interested in 
the manner chemical action or re-action may occur, and 
as to how these may affect the ultimate products of in- 
dustry. 

This may be particularly true as related to the finish- 
ing branch of the textile industry, in which a diversity 
of contributing factors are met, and especially so as the 
constant changes, brought about by the dictates of fashion 
and competitive effort, make an imperative demand upon 
management for variations and improvements in proc- 
essing. 

It will readily be realized, however, that only insofar 
as new ideas are actually adopted and applied to ad- 
vantage, can any real good be derived from such efforts 
on the part of our chemists. Otherwise, no real benefit 
to the industry can result. 

Holden, 
relative to “Singeing of Cotton and Formation of Oxy- 
cellulose” 


In an article recently published*, by G. E. 


and as to the importance of uniformity in 
singeing. 

The most interesting part of Mr. Holden’s findings is 
contained in the following extract: 

“Comparison of the fiber tips cut from singed and 
non-singed cotton pile fabrics showed that the tips from 
the singed fabrics had a decreased affinity for Chlorazol 
Sky Blue FF, an increased affinity for Methylene Blue, 
and a lower viscosity in cuprammonium solution, thus 
indicating the formation of oxycellulose in singeing 
processes. 

“Fabric not uniformly moist at the time of singeing 
is found to have a greater affinity for dyes after singe- 
ing in those parts containing the greater amount of 
moisture. 





*“Journal of Society, Dyers and Colourists” (Br.), on page 


205 of Vol. 45 for the year 1929, 


“The singeing of faultily dyed cotton fabric frequent- 
ly assists levelness in a subsequent stripping process.” 
From this, it will readily be understood that a lack of 

uniformity in singeing may, in after processing, cause 
troubles which are often wrongly attributed to uneven 
dyeing or developing, etc. 

It would seem, therefore, that to obtain level dyeing 
or printing on cotton fabrics, uniformity of singeing and 
moisture condition is a prime necessity if, as explained 
by Mr. Holden, the formation of oxycellulose is caused 





__ Fig. 
Singeing 


Machine. 


by the heat which is applied to the fabric during the 
singeing process. 

Lacking uniformity of moisture and of heat applica- 
tion, streakiness in singeing must occur, with, conse- 
quently, uneven and unsatisfactory development of color 
in dyeing or printing, as the affinity of the cloth for the 
dye or print color is materially affected in direct relation 
to the extent oxycellulose is 
process. 


It is often claimed that the multiple application of heat 


formed in the singeing 
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by the open-flame method of singeing will eliminate any 
unevenness which may be produced by variations in a 
single flame. 

While this may happen, it may likewise be true that 


ADJUSTABLE SCRIMP BAR, 
IN IDLE POSITION 

~ ALL IDLER 
” ROLLS 6°DIA 
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Fig. 2a 


Singeing Machine Diagram of Scrimp Bars, Idler, Rolls, Etc. 


an intensified unevenness may result from like treatment. 

This would undoubtedly occur if any unevenness of 
flame propagation, or variation in flame intensity, be ap- 
parent at any one or more of such burners. 

The same may also be true as regards multiple plates 
of the stationary type, which often are heated unevenly. 

As anyone may readily imagine, one uniform contact 
by the plate method of singeing (provided, of course, the 
heat be uniformly and adequately maintained), should 
prove more dependable than a series of heat applications 
which may never be totally free from fluctuations as to 
intensity, and whose very multiplicity attest to the fact 
of their comparative individual inefficiency. 

While it may be argued that a higher temperature exists 
at the core of a burner flame than can be carried with 
safety on a plate surface, it is also equally true that never 
does the hottest flame temperature actually contact with 
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the cloth. The proof of the foregoing statement is the 
fact that the flame is cooled and dies off quickly upon 
contact with the cloth (which is cold and invariably 
moist), and the spent gases actually serve to insulate the 
cloth and prevent the full effect of the following flame 
upon the fabric. 

Though at some points in the burner flame a tempera- 
ture of approximately 2,000 degrees Fahrenheit may have 
been developed, the actual average temperature reaching 
the fabric may not be over 800 degrees Fahrenheit. 

It is quite evident, therefore, that a considerable eco- 
nomic loss also occurs by this method of singeing, or, in 
other words, of heat application to the cloth. 

The highest heating efficiency is undoubtedly attained 
by direct contact of the cloth with the heating element at 
a temperature sufficient to singe satisfactorily, by one 
contact, at a speed of operation best suited to a given 
fabric, and all factors such as amount of contact, tem- 
perature, speed of operation, etc., should be under direct 
control, so that variations in weight, density, and mois- 
ture content of the cloth may be compensated for as de- 
sired, by the operator. 

In an attempt to minimize the cooling and killing effect 
of the cold cloth on the burner flame (and also on some 
types of plate applications which may not have the re- 
quired heating capacity to produce and maintain a singe- 
ing temperature otherwise), recourse is had at times to 
pre-drying and heating arrangements for the cloth im- 
mediately preceding the singeing. 

This entails not only an added expense for equipment 
and operation, but is in itself sufficient proof of the 
inadequacy of any such singeing appliance. 

Also, while such action may, to some extent, prove 

(Continued on page 61) 
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Proceedings of the American 
Association of Textile Chemists and Colorists 


The American Association 


of 


Textile Chemists and Colorists 


President 
P. J. Woop 
Oriental Silk Printing Co., Paterson, N. J. 
Vice-Presidents 
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Secretary 
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Wa ter M. Scott 
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Chairman of the Research Committee 
Louis A. OLNEY 
Lowell Textile Institute, Lowell, Mass. 





Loca SEecrions AND THEIR OFFICERS 
Northern New England Section— 


Henry D. Grimes, Chairman, Wood Worsted Mills, Law- 
rence, Mass. 


Harold C. Chapin, Secretary, Lowell Textile Institute, 
Lowell, Mass. 
Rhode Island Section— : ; 
Richard B. Earle, Chairman, 133 Power St., Providence, 
m. t. 
A. Newton Graves, Secretary, Franklin Process Co., Provi- 
dence, R. I. 
New York Section— 


Robert H. Gaede, Chairman, Gaede Silk Dyeing Co., 
Paterson, N. J 


Clemens F. Hoppe, Secretary, Oriental Silk Printing Co., 
Haledon, N. J. 
Philadelphia Section— 
Charles A. Seibert, Riverside Apts., Penn’s Grove, N. J. 
Percival Theel, Secretary, Philadelphia Textile School, 
Philadelphia, Pa. 
Piedmont Section— " ; 
Samuel L. Hayes, Hartsville Print & Dye Works, Hartsville, 
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Arthur R. Thompson, Jr., Secretary, 1109 Independence 
Building, Charlotte, N. C. 
South-Central Section— 
R. S. Wheeler, Chairman, Crystal Springs Bleachery, 
Chickamauga, Georgia. 
J. D. Mosheim, Secretary, Crystal Springs Bleachery, 
Chickamauga, Ga. 
Midwest Section— 
Edward W. Morgan, Chairman, Morgan Dyeing & Bleach- 
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Chicago, II. 
Lowell Textile Junior Section— 
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R. A. Gilliam, Chairman, E. B. Hardin, Secretary. 


CALENDAR OF COMING EVENTS 

Council and Research Committees— 

February 27—New York. 
March 20—Boston. 
April 17—New York. 
May 15—Boston. 
* *K * 

Exhibition of Color at the Museum of the Peaceful Arts, 
220 East 42nd Street, New York. 
2nd and continues several months. 

* % * 


Starts January 


Symposium of Color in Art and Industry. To be held 
in connection with the meeting of the Optical Society 
in New York, February 26th and 27th. 

*K * * 

New York Section Meetings— 
January 23—Paterson. 
February 27—New York. 
March 27—Paterson. 

April 24—New York. 


May 22—Paterson. 





TENTH ANNUAL MEETING 
SATURDAY MORNING SESSION 

President Killheffer: We have now reached the hour 
of ten-thirty so that we will have to go on to our next pa- 
per without further discussion, interesting as it is. 

The next paper is, “Mineral Oil Sulphonates Applied 
to Textiles,” by Mr. B. L. Hathorne, of the Tubize Chat- 
illon Corporation, and he will be assisted inasmuch as he 
has some experiments for you by Mr. Johnson, of 
Cheney, and by Mr. Ruston, of the Twitchell Process. 

Mr. Hathorne! 

. .. Mr. Hathorne presented his prepared paper, with 
demonstrations . . . (Applause) 


Mineral Oil Sulphonates Applied 


to Textiles 
By B. L. HatHorNne 
Tubize Chatillon Corp. 
Assisted by 
A. K. Johnson of the Cheney Silk- Mills 
N. Ruston of the Twitchell. Process Co. 
HEN mineral oil is brought into contact with Sul- 
phuric Acid under proper conditions, some constitu- 
ents of the oil react with the Sulphuric Acid and form 
sulphonated products. Just as various sulphonated com- 
pounds can be produced from coal tar distillates by care- 
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ful control of conditions during the sulphonation process, 
so can mineral oil sulphonates with various properties be 
prepared, when proper attention is paid to the conditions 
of sulphonation. 

Just as the properties of the sulphonated products of 
the various coal tar distillates vary according to the par- 
ticular distillate sulphonated, and to the conditions ob- 
served during the sulphonation process, so do the prop- 
erties of mineral oil sulphonates vary according to the 
conditions observed during sulphonation. 

SULPHONATES 


History oF MINERAL OIL 


Impure mineral oil sulphonate containing materials 
consisting of various mineral oil sulphonates, mixed with 
unsulphonated mineral oils and numerous decomposition 
products, have long been available and have at times been 
offered to the textile industry. Such products have been 
found to be valueless. The impurities present have re- 
duced the efficiency of the sulphonates, and have at times 
proven injurious to textile materials. 

On the other hand, pure mineral oil sulphonates have 
been manufactured and sold into other industries for a 
These pure sulphonates, 
free from injurious impurities, have properties that make 


considerable period of time. 


them particularly interesting to dyers and finishers of tex- 
tile materials of all sorts; and will undoubtedly win for 
them a definite place in the textile industry. 
PROPERTIES OF MINERAL OIL SULPHONATES 

The time allowed for this paper is far too short to al- 
low all the properties of the various mineral oil sul- 
phonates to be discussed in detail. The properties of the 
various mineral oil sulphonates that have been success- 
fully produced are almost as varied as are the properties 
of the better known sulphonation products of coal tar 
distillates, and compounds produced from coal tar distil- 
lates. In this paper only those properties of mineral oil 
sulphonates that are of particular interest to the textile 
industry will be discussed. 
Stability. 
Solubility. 
Emulsifying Properties. 


These properties are: 


wh — 


' 
_- 


Resistance to mild acids and alkalis. 


on 


Resistance to Lime. 

STABILITY 
One of the most interesting properties of these materi- 
Mineral 
oil sulphonates are extremely stable—even under condi- 


als from a textile viewpoint is their stability. 


tions that completely destroy sulphonated animal and vege- 
table oil products. 

The stability of these products in comparison with the 
sulphonated products of animal and vegetable oils, can 
be readily illustrated by means of an electric hot plate. 

We have in these bottles a group of sulphonated ani- 
mal and vegetable oils, and a sample of a mineral oil sul- 
phonate. 


26 


A drop of each of these oils will be placed in 





a small hollow in a microscope slide, which in turn will 
be placed upon the hot plate here on the table. You will 
presently see that the sulphonated animal and vegetable 
oils decompose and become carbonized long before the 
Mr. John- 


son will conduct this experiment while the lecture con- 


mineral oil sulphonate is effected in any way. 


tinues; and will pass the samples around for inspection 
at the conclusion of the test. 

The sulphonated animal and vegetable oils commonly 
used in the textile industry all char at or below 500° F. 
The sodium salts of mineral oil sulphonates are stable at 
temperatures ranging well above this figure. 

Conditions such as are described in the above tests are, 
of course, never encountered in actual textile work, but 
they serve to illustrate a degree of stability which is mani- 
fest when they are dispersed throughout textile materials. 

Mineral oil sulphonates, when applied to textile mate- 
rials in the form of softeners, finishes, etc., will not oxi- 
dize or go rancid. The value of such materials will be 
readily appreciated by those who are directly responsible 
for the wet treatment of textiles. A finishing compound 
that will not oxidize or go rancid will not affect the 
strength, color, or odor of textile fabrics during storage. 

Here we have a series of woolen samples that have been 
treated with eight per cent of various textile fats and 
oils, and which have been stored at room temperature in 
individual closed containers for a period of one week. 

Eight per cent of each of the following fats and oils 
have been applied to the samples : 

1. Tallow. 


2. Sulphonated tallow. 

3. Olive Oil. 

4+. Sulphonated Olive Oil. 

5. Sulphonated Castor Oil. 

6. Sulphonated Cocoanut Oil, and 
7. A Mineral Oil Sulphonate. 


You will observe that the animal and vegetable fatty 
materials have caused a very pronounced rancid odor to 
develop, whereas no rancid odor can be detected in the 
sample treated with the mineral oil sulphonate. 

Rayon, cotton, and silk fabrics, treated in a similar 
manner, will demonstrate the same phenomenon provided 
that treated samples are stored for a longer period of 
time. 

From experience, I can assure you that a rancid odor 
will not develop on fabrics treated with mineral oil sul- 
As a matter of 
fact, I have examined mineral oil sulphonates which 


phonates, even after a year’s storage. 


have been stored in open containers for five years, and 
have observed no signs of decomposition. 
SOLUBILITY ; 

The mineral oit sulphonates are soluble in water and 

are also completely soluble in mineral oils, vegetable oils, 


fats, waxes, and all organic solvents. ‘When mineral oil 
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sulphonates are dissolved in oils, they lower the inter- 
sufficient 
quantity of mineral oil sulphonate reduces the interfacial 


facial tension between the oil and water. <A 


tension between the oil and water to such an extent that 
emulsification occurs. 

This advantageous property simplifies the preparation 
of emulsions, of oils, fats, waxes, and organic solvents ; 
as emulsions can be easily prepared by dissolving oils, 
fats, waxes, or organic solvents in a mineral oil sul- 
phonate, and pouring the resultant solution into water. 

EMULSIFYING PROPERTIES 

Pound for pound, the emulsifying properties of min- 
eral oil sulphonates considerably exceed the emulsifying 
properties of soap and sulphonated castor oil. 

Due to the variations between the soaps and sulphonated 
oils on the market and also because of variations between 
the oils, fats, and waxes that are for one reason or an- 
other carried into emulsion by these and other emulsify- 
ing agents, it is impractical to determine numerically the 
variations in the emulsifying powers of soap, sulphonated 
castor and mineral oil sulphonates. However, Mr. Rus- 
ton will show you a comparative emulsification test in 
which soap, sulphonated castor oil, and a mineral oil sul- 
phonate, are used as emulsifying agents for mineral oil. 

Into each of these three bottles, Mr. Ruston will meas- 
ure such a quantity of a mixture of white oil, emulsify- 
ing agent, and water as will give a solution containing 
eight-tenths of one per cent (8/10%) of emulsifying 
agent, and three and two-tenths per cent (3.27) of white 
oil, upon the addition of 60 cc. of water. 

In one bottle the emulsifying agent will be soap. 

In the second bottle, the emulsifying agent will be sul- 
phonated castor oil. 

In the third bottle, a mineral oil sulphonate will be used. 

To each of these bottles 60 cc. of water will be added 
slowly and with agitation in order to produce an oil emul- 
sion. 

After standing for five minutes, the samples will be 
passed around for inspection. It will be observed that the 
mineral oil sulphonate emulsion stands up while the soap 
and sulphonated castor oil emulsions slowly separate. 

Every man present will appreciate the advantages of 
such an emulsifying agent as a scouring material, a dye- 
ing assistant, and as the basis of various softening com- 
pounds. 

RESISTANCE TO Mitp Acrips AND ALKALIES 

Emulsions of oils, fats, and waxes made with mineral 
oil sulphonates stand up in the presence of the mild acid 
and alkaline solutions that are ordinarily used in textile 
dyeing operations. 

The stability of mineral oil sulphonate solutions and 
emulsions to mild alkaline conditions is not of exceptional 
interest, as the emulsifying agents at present in use 


throughout the textile industry work well in mild alka- 
line solutions. 

The stability of mineral oil sulphonate solutions and 
emulsions to mild acid conditions will undoubtedly be 
particularly interesting to textile men, as there has long 
been a need for an emulsifying agent suitable for use’ 
with textile materials and capable of maintaining a stable 
solution, both alone and as an emulsion, in the presence 
of acid. 

Unfortunately, time does not permit the carrying out of 
a lengthy experiment showing the resistance of mineral 
oil sulphonates to acid solutions under actual dyeing con- 
ditions. 

We have at hand, however, three solutions of emulsify- 
ing agents (soap, sulphonated castor oil and a mineral 
oil sulphonate), in acid solutions, that have been prepared 
to show the resistance of mineral oil sulphonate materials 
to the maximum quantities of acid that are customarily 
used in wool and Real Silk dyeing procedures. Each 
bottle contains a four per cent solution of an emulsify- 
ing agent to which has been added eight-tenths of one 
per cent (8/10 of 1%) of anhydrous acetic acid. 

The solutions so prepared have been allowed to stand 
for twelve hours in order to show the stability of mineral 
oil sulphonate materials to mild acid solutions. It will be 
observed that the soap and sulphonated castor oil solutions 
have been broken down by the acid whereas the mineral 
oil sulphonate solution remains unchanged. 

All men engaged in the dyeing of wool and Real Silk 
materials will appreciate the advantages accruing from 
the use of such an oil in an acid dye bath. 


RESISTANCE TO SOLUBLE LIME AND MAGNESIUM SALTS 


Another very interesting property of mineral oil sul- 
Mineral oil 
sulphonates do not form insoluble lime and magnesium 


phonates is their resistance to hard water. 


salts as readily as do soap and sulphonated castor oil. 
Also, the lime and magnesium salts of mineral oil sul- 
phonates, when formed, do not aggregate as readily as do 
the insoluble lime and magnesium salts of soap and sul- 
phonated castor oil. This property should be particularly 
interesting to men located in hard-water regions, and 
burdened with the task of properly cleansing textile ma- 
terials in water containing appreciable quantities of lime 
and magnesium. 

I know of many mills in this territory that have such 
hard water to contend with that the use of soap is com- 
pletely out of the question. The scouring operation must 
be carried on by the use of sulphonated castor oil in con- 
junction with alkaline detergent materials. 

The resistance of a detergent material to lime and the 
tendency or lack of tendency of such materials to aggre- 
gate into sizable pellets and adhere to the fabric being 
treated, thus causing oil spots in the finished fabric, is of 
particular importance to such men. 
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In these three bottles, we have solutions that can be 
considered representative of scouring baths near the close 
of the scouring operation. Each bottle contains white 
oil, water, alkali, and an emulsifying agent. In each in- 
stance the solution contains twenty-six hundredths of one 
per cent (.26'¢ of 1%) of white oil, twenty-hundredths 
of one per cent (.20% of 1%) of tri-sodium-phosphate, 
and thirty-hundredths of one per cent (.30¢¢) of an- 
hydrous emulsifying agent. 

Sottle No. 1 contains a high-grade neutral low titer 
soap as the emulsifying agent. 

Bottle No. 2 contains sulphonated castor oil as the 
emulsifying agent. 

In bottle No. 3 the emulsifying agent is a mineral oil 
sulphonate. 

Mr. Ruston will add to each bottle an equal amount of 
a solution containing dissolved lime and magnesium salts. 
This “hard water solution” contains calcium and magne- 
sium in the ratio of four parts of calcium to one part 
magnesium. Its strength is such that each cc. of this so- 
lution when added to the Bottles No. 1, No. 2, and No. 3 
is equivalent to 80 parts per million of hardness based on 
the total volume of liquor present. Mr. Ruston will add 
3 cc. (240 parts per million of hardness) hard water so- 
lution to each bottle, and will shake the bottles after which 
they will be passed around for inspection. 

You will note that the soap and sulphonated castor oil 
have been almost entirely thrown out of solution as in- 
soluble calcium and magnesium soaps, while the mineral 
oil sulphonate solution still presents a pleasing, “clean,” 
desirable appearance. 

APPLICATION OF MINERAL OIL SULPHONATES IN 

THE TEXTILE INDUSTRY 

From the foregoing discussion of the properties of min- 
eral oil sulphonates that are of particular importance to 
the textile industry—that is, stability, solubility, emulsi- 
fying properties, resistance to mild acids and alkalies, and 
resistance to lime 





it is very evident that these sulphonates 
have a definite application in the textile industry. 

The value of a detergent material, the pH of which is 
seven, that is stable to mild acid and alkaline solutions, 
and that is decidedly resistant to the action of soluble 
lime salts, cannot be overestimated. 

The value of an emulsifying agent that will hold oils, 
fats, and waxes in an emulsifiable form and that in itself 
will not injure textile materials in any way, or go rancid, 
can also be readily appreciated. 

In a gathering of this kind, it is not necessary to dis- 
cuss in detail the various obvious applications of such a 
material. Every textile man present can clearly see cer- 
tain advantages and applications. 


I thank you. 
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President Killheffer: Gentlemen, you have had an in- 
teresting presentation. Are there any comments or ques- 
tions? 

Mr. Harry R. Davies: Might I ask whether the min- 
eral oil sulphonates you showed are sulphonated naph- 
thenic acids, which were formerly largely obtained from 
Russian petroleums ? 

Mr. Hathorne: No, the naphthenic acids have carboxyl 
groups. These are entirely different. 

Mr. Davies: They are from the American oils only? 
Mr. Hathorne: Yes, as a matter of fact, it is rather 
difficult to sulphonate the naphthenic acids. 

Mr. Davies: It has been done. 

Mr. John J. Sokolinski: You spoke of the rancidity of 
soluble tallow in a short space of time. Isn't it a fact 
that the type of tallow used and the degree of sulphona- 
tion enters into the test there ? 

Mr. Hathorne: Yes, there is a considerable variation 
between the various commercial tallow products on the 
market. Low grade tallow products go rancid much 
more quickly than do high grade tallow products. The 
sulphonated tallow I used in the demonstration is a good 
ide representative commercial tallow. 


Mr. Sokolinski: There are so many types of cheap stuff 
today I just wanted to bring that point out: that if the 
real quality is used you won't run into that today. 

Mr. Davenport: Isn't it true also that castor oils can 
be sulphonated so as to stand considerable quantities of 
acetic acid? 

Mr. Hathorne: Some of them will stand up quite well. 

Mr. Davenport: 1 know that. 

Mr. Thos. R. Harris: Can you tell me the combined 
SO, of the sulphonated castor that you used there? 


We make them. 


Mr. Hathorne: No sir, I cannot. 
commercial 75% 


[ used a high grade 
sulphonated castor oil. It is a well 
known commercial product, and is sold in large quanti- 
ties. For obvious reasons, I do not care to mention the 
name of the particular oil I used. As a matter of fact, I 
obtained the sulphonated castor oil used in these experi- 
ments from a commercial delivery made to a well known 
mill I did not determine the SO, content. As a matter of 
fact, conditions observed during the sulphonation effect 
the properties of the finished product fully as much as 
does the SO, content. 

Mr. Harris: Haven’t you found that a high combined 
SO, will stand acid whereas one with low combined SO, 
will not? 

Mr. Hathorne: Yes. A highly sulphonated castor oil 
is more resistant to acid than is an oil with a low SO, 
content. 

Mr. Harris: I know you can take one at 
around eight and a half to nine and it will stand consider- 
able acid cold without splitting, but a low sulphonated oil 
will not. It will go just like you showed here. 


I know. 


went 
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Mr. Davenport: Isn't it also true that sulphonated oils 
can be made to stand the magnesium and lime? 
Mr. Hathorne: | 


more resistant—the ordinary sulphonated castor oils are 


haven't seen them. They are much 
much more resistant than soap but there is a point where 
they will break down. These materials I talked about will 
also break down. I am speaking of comparative resist- 
ance only. 

Mr. Davenport: You are speaking of just some ordi- 
nary sulphonated oil you picked up. But the sulphonated 
castor oil industry is progressing too and we are pro- 
ducing oils today—not only us, but others too—that will 
stand considerable quantities of magnesium and lime. 

Mr. Hathorne: 1 did not pick up a sulphonated castor 
oil at random. I have examined dozens of sulphonated 
castor oils, many of which are sold in hard water regions. 
From practical experience acquired in the course of my 
work, particularly in hard water regions, | am well aware 
that there is a difference in the lime resistance of various 
commercial sulphonated oils. However, the resistance of 
mineral oil sulphonates to hard water exceeds the re- 
sistance of all sulphonated castor oils used in hard water 
regions as the experiment conducted a few moments ago 
demonstrated. 


Mr. Harry R. Davies: 


tions 7 


Might I ask two other ques- 


[ should like to ask what are the comparative combined 
SO, figures for the mineral oil sulphonate against the 
castor oil the sul- 
phonate has as great a softening power as the sulphonated 
olive or castor oil. 

Mr. Hathorne: 
tent of 
know it. 


you used, and whether mineral oil 


As regards the comparative SO, con- 


the sulphonated castor, I am sorry, I don't 


As regards softening; the mineral sulphonate itself is 
not an especially good softening compound. It will serve 
softeners ; 

Of itself, mineral oil sul- 
phonate cannot soften as efficiently as a fat. 

Mr. Davenport: Is the base that you use in there of 
a low molecular weight or high? 

Mr. Hathorne: Relatively high; around 300. 
vary though from 100 to well above 500. 


President Killhe ffer: 


as the base of emulsified it will carry other 


compounds into emulsions. 


They 


Your point, Mr. Davies, is that 
the relative SO, content may be very important in the 
determination ? 

Mr. Davies: These tests might mean nothing or any- 
thing, according to the way they are handled. 

Mr. Ralph Wechsler: Without desiring to enter into 
any controversy with the speaker, I believe that a general 
criticism of .the entire presentation could be that there 
has heen a whole series of comparisons made and com- 


parisons as we know are odious and the logical conclu- 
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sion from comparisons may not be quite as obvious to 
all of us. 

In attempting to make comparisons of this kind each 
one of them can be criticized on the basis that the best 
representative of each class has not been used. 

For example, the comparison was made on emulsifi- 
cation, and we had soap, sulphonated castor and mineral 
oil sulphonates compared. Personally, I think there are 
at least forty or fifty emulsifiers that are better than 
sulphonated castor. Therefore, the comparison with sul- 
phonated castor is meaningless. 

In the same way the comparison on acetic acid tests 
is absolutely meaningless because I know of sulphonated 
castors that would stand twenty-five per cent of twenty- 
eight degrees acetic acid whereas the test was made with 
about three per cent of twenty-eight per cent, or about 
eight-tenths per cent of anhydrous acetic. Therefore the 
entire comparison is meaningless since the best sulphonated 
castor or the best existing material hasn't been used. 

The same thing might be applied to rancidity tests. 

I don’t want to enter into a controversy and say that 
mineral oil sulphonates are no good. I believe that the 
entire presentation must be criticized on the basis that 
these comparisons are not legitimate comparisons. I be- 
lieve that if the qualities of the mineral oil sulphonates 
had been presented by themselves without the attempt 
to prove that they are better than some other particular 
thing, it would have been much better. 

Mr. Hathorne: 1 wish to state that I used the very 
best grade of soap obtainable and I used a very well 
known commercial grade of sulphonated castor oil; one 
that I consider representative of the market. [ don't 
feel at liberty to say whateparticular soap and sulphonated 
castor oil I used, but every man present would recognize 
the trade brands if 

Mr. Weehsler: 1 don’t think there is such a thing as 
a representative sulphonated castor because it depends 
on the application. 


I mentioned them. 


Anyone who attempts to present a 
sulphonated castor as a representative sulphonated castor 
indicates he doesn’t realize that there are so many dif- 
ferent kinds of sulphonated castor possible. 

As a matter of fact there are sulphonated castor oils 
being produced today whose SO, you can't determine 
because you can’t decompose them by boiling sulphuric 
acid. 

How can you compare an acetic acid test with a sul- 
phonated test of that kind? You can’t determine the SO, 
because you can't decompose it by the ordinary method 


of analysis. What is a representative sulphonated castor, 


then ? 

Mr. Hathorne: One that is sold in large commercial 
quantities. 

Mr. Wechsler: But there are hundreds of different 


kinds sold. I know of one firm that sells several dif- 
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ferent kinds themselves because no one oil is applicable 
for every job. And I would never sell a sulphonated 
castor as an emulsifier. 

Therefore, how can we make a comparison with sul- 
phonated castor as an emulsifier ? 

Mr. Hathorue: 


castor is put depend on its emulsifying properties. Other 


Most of the uses to which sulphonated 


than that, what do you sell it for? 

Mr. IVechsler: 1 don’t agree with you. 

Mr. IWalter E. Hadley: It occurs to me that this might 
be an opportunity for our Research Committee to get 
after the numercus castor oils which are sulphonated, and 
standardize them. 

President Killheffer: How many years will it take be- 
fore you are ready to report? 
Mr. Hadley: About fifty. 

President Killheffer: The next paper, “Chemistry Ap- 


( Laughter ) 
plied to Finishing,” was to have been presented by Mr. 
Paul Haddock who I understand was unable to be pres- 
ent and has asked Mr. Woolfolk to present the paper for 
him. 

Mr €. 


tend the meeting and turned his paper over to me to pre- 


M. Woolfolk: Mr. Haddock was unable to at- 


sent, 
Mr. Woolfolk presented Mr. Haddock’s prepared 


paper. . . . (Applause ) 


Chemistry Applied in Textile 
Finishing—(Cotton Piece Goods) 


By Pau F. HappocKk 


Southern Manager, A. Klipstein & Co., Charlotte, N. C. 
General Chairman—Dyers, Bleachers, Finishers and 
Mercerizsers Division, Southern 


Textile Association 
k. Chairman, President and fellow members of 


the 
Colorists : 


American Association of Textile Chemists and 


The paper assigned to me by our program chairman 
and incidentally my close personal friend Dr. Joseph 
I. X. Harold is that on “Chemistry Applied in Tex- 
tile Finishing,” but since I make no claims to being 
a Textile Chemist and, furthermore, since my experi- 
ence while being actively connected with Bleaching, 
Dyeing and Finishing plants for ten years and also 
having traveled extensively both in this country and 
abroad amongst Textile Finishing plants for an addi- 
tional eighteen years, I have come to learn that in 
this important branch of the industry little chemistry 
is actually applied, therefore, it might be to the ad- 
vantage of this Association for me to point out the 
need for chemistry to be applied to Textile Finishing. 
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This paper, at the suggestion of the program chair- 
man, was intended to be instructive. I 
afraid that such will not be the case. I do hope and 
trust, however, that it will be at least constructive. 


am rather 


Before getting into my subject it might be well 
for me to point out that this paper is not intended to 
treat on Bleaching, Dyeing or Mercerizing. We as- 
sume that, due to the tremendous amount of Chem- 
istry that has been applied in these processes, and 
for which the members of this Association are deserv- 
ing of great credit, the Finisher takes it for granted 
that when he receives textile piece goods from any of 
the departments previously mentioned, the only thing 
that he has to do, is decide on the finish, regulate his 
iormulas and commence processing accordingly. 
This assumption however is incorrect according to 
my observation, and right here I would like to sound 
a word of warning, that before these goods ever enter 
the first finishing process, that the Chemist has his 
first opportunity to apply Chemistry to Finishing. 

Let us take first the case of Whites or bleached 
piece goods. These should be tested for tensile 
strength, oxy-cellulose, acids, alkalies, sulphates and 
fatty matter. The older and more experienced mem- 
bers of this young Association know that in the past 
few years, due to severe competition, the trend of the 
times has been towards increasing the chemical activ- 
ity of bleaching materials in order to speed up the 
processing, to the point where many of us realize we 
are on the danger line. 

We will take next piece dyed goods. 
practice calls for the 


Common 
Dyer passing goods to the 
linisher slightly “off-shade” depending that the goods 
will be “on-shade” when finished, and at this point I 
would like to suggest that the Chemist can be of 
great assistance in addition to testing the goods for 
fastness by also satisfying himself that all chemicals 
used in dyeing have been thoroughly removed and 
that nothing is left that would bring about a chemical 
change of the shade or interfere with the efficiency 
of the finishing ingredients. The Chemist knowing 
the nature of the dyestuffs applied should also de- 
termine the nature of the finishing materials that must 
necessarily come in contact with said dyed fabrics 
in the subsequent finishing operation. 

We come next to Colored Piece Goods, dyed wholly 
or partially previous to weaving known as “Goods 
Finished from the Loom.” This class of fabrics is, 
almost without exception, finished in the same plant 
where the dyeing, warp sizing and weaving operations 
are performed. The Chemist should therefore first 
acquaint himself with the color or range of colors 
being used in this style of fabrics. He also has the 
unparalleled opportunity of suggesting the correct 
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warp sizing materials, having in mind the ultimate 
finish in view. He should know the action of desizing 
materials on the colors (should it be a desized fin- 
‘sh), and should also cooperate with the Finisher 
towards determining the selection of finishing mate- 
rials and the temperatures at which such fabrics 
should be finished in order to produce the proper finish 
and the desired shade. 

We will assume now that the Chemist has passed 
on the goods and turned them over to the Finisher 
in order that they may be processed through the 
actual physical finishing operations, I do contend 
that these operations should be regarded as Chemical 
as well as physical, complete control is necessary in 
all plant operations. Temperature, for instance, as 
we all know has a vital influence on chemical reactions 
and incidentally on physical results. 


Finishing is a practical art but no Finisher, no mat- 
ter how practical he may be, can guarantee to furnish 
uniform results unless he is using temperature con- 
trols, densimeters, 


tension 


devices and 


constant 
speeds. 

The five important places for temperature controls 
are as follows: water mangling, starch cooking and 
mangling, drying, conditioning and calendering. | 
am inclined to believe from conditions existing in a 
good number of finishing plants that the average 
Finisher treats the water mangle as a machine simply 
installed to pull goods through the scutcher, give a 
supplementary washing, straighten 
squeeze out surplus moisture. 


threads, and 
Experience has taught 
me that the washing should be done in the Bleach 
house. The mangle is, in reality, a finishing machine 
and the results coming from the machine depend 
largely on the temperature of the water in the mangle 
box and the pressure at the nips, various results can 
be obtained on fabrics of the same weight and count 
with varying temperatures and pressures. Cold water 
on a water mangle tends to make goods thin or hun- 
gry, while hot water mangling produces full plumpy 
cloth. It is a well known fact that goods double 
mangled in hot water will finish up thicker than goods 


single mangled in cold water. The first condition is 


ideal for broadcloths but in practice seldom employed, 


In addition to this, hot water mangled goods are 
subject to a better squeeze which means economy in 
drying if dried before starching and providing the 
goods are starched wet these goods take starches and 
fillings more readily and consequently more uni- 
formly. 

Temperature control in the cooking of softening 
formulas, starching, sizing, filling and weighting 
formulas is absolutely essential if uniform results are 
to be obtained. I strongly advocate the use of a de- 
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termined and positive method of cooking these mix- 
ings and I also advocate the use of temperature con- 
trols in the mangles in addition to circulating sys- 
tems wherever the fluidity of the mixing will permit. 
I personally conducted a series of experiments some- 
time ago running the same lot of goods through the’ 
same mangle at the same pressure and with the same 
formula at different temperatures starting at boiling 
point and running until the mixing in the mangle 
had completely cooled off, taking samples as the tem- 
perature dropped every ten degrees and a close ex- 
amination of these samples proved conclusively that 
the finished results varied in accordance with the tem- 
perature changes. Bear in mind, however, I am not 
advocating any specific temperature for any specific 
finish, still I do maintain that the temperature de- 
termined on, should be adhered to constantly and 
in passing it might be well for me to remind you 
of the fact that while the average Finisher is striving 
to get uniformity in starching from morning to night, 
day in and day out, he is not equipped to accomplish 
this, while on the other hand the textile manufacturer 
when sizing warp which very often have to be de- 
sized, and where uniformity does not matter other 
than from a_ weight 


and weavability standpoint, is 


equipped to produce more uniform results than the 
Finisher. 

When drying, whether this be done on dry cans, 
drying frames or loop dryers, again we find that 
temperature control and uniform speed control are 
absolutely necessary. Without being too specific I 
do know that it is easy for the Chemist to determine 
the difference between goods coming from the dryer 
still showing presence of moisture between that of 
goods where the starch has been baked due to ex- 
cessive heat. In the case of mixed fiber fabrics tem- 
perature control is absolutely essential. Personally, I 
am in favor of ample drying equipment at medium 
temperatures rather than high speeds with excessive 
heat, and I might add that in the case of insufficiently 
dried goods, many a mildewing of fabrics has been 
attributed to the starch mixing rather than careless 
and insufficient drying. 


Conditioning, which is that process of getting back 
into the goods the normal amount of moisture, or the 
moisture which the goods would eventually absorb 
from the atmosphere, is done by putting the goods in 
cooling rooms, cooling machines, conditioning ma- 
chines or over dampers. We find that the ideal method 
is to cool the goods before damping. Moisture can 
be applied to hot goods providing said hot goods are 
of a uniform temperature, but on account of the fact 
that the application of moisture to hot fabrics tends 
towards making goods calender up too thin, and too 
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papery, it is seldom advisable. There are lots of op- 
portunities awaiting the Chemist if he will apply his 
knowledge to the correct conditioning of goods after 
drying and before calendering. 


In calendering, the temperature of the goods to be 
calendered and the temperature of the calender rolls 
themselves rests largely with the practical experience 


of the Finisher himself. The Chemist can do little 
but see that the Finisher is furnished goods of a 


uniform temperature to be calendered and that the 
calenders are kept at a uniform temperature during 
this operation. 


It would seem to me that up to this time the Chem- 
ist has not applied his knowledge or his cooperation 
with the Finisher in the actual finishing department 
itself, but has rather concerted his efforts in thie lab- 
oratory on the testing of finishing materials, check- 
ing materials for strength, purity, impurities, money 
value and uniformity, and at the same time incident- 
ally checking and double checking fellows like myself 
and the firms whom we have the honor to represent. 
While I do not think or advocate for one moment, 
that this should be left undone, I sincerely believe 
that the importance of this phase of the game has 
been greatly exaggerated. Competition alone has 
forced reputable manufacturers to furnish standard 
high grade finishing materials, and the Chemist 
would be well advised to switch part of his efforts 
from the testing laboratory to actual plant results. 


There is such a thing of being penny wise and pound 
foolish. 


I strongly recommend the chemical investigation of 
secret preparations—they are absolutely unnecessary 
in the hands of intelligent Finishers and we are fast 
approaching the day of their abolishment. These 
products should be in the same catalog along with 
quack medicines, where sales and profits are derived 
from oratory rather than virtue and I think I am safe 
in saying that I don’t know any salesman attending 
this meeting prepared to furnish a cure-all, no matter 
what the price per pound or barrel may be. 


One phase of chemical investigation has been very 
sadly neglected and that is the balancing of finishing 
formulas and the testing of the finished mixings. A 
careful survey of many finishing formulas employed 
to-day will reveal to the intelligent Chemist that the 
formulas contain thickeners and thinners, stiffeners 
and softeners, hygroscopic articles and resists, alkalies 
and acids and I am confident that if these formulas 
were tabulated and viewed on a pyramidical chart 
lots of the executives would get a rude awakening. 
All standard finishing materials have their uses but 
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in unbalanced formulas they 
abuses. 


are converted into 


I am wondering if the Chemist has not been en- 
gaged to the fullest extent in the average finishing 
plant due to the accepted theory that most Finishes 
are produced by a practical Finisher who is employ- 
ing textile finishing machinery for physical action 
alone. We must not forget the wide range of finishes 
that in themselves are strictly chemical finishes. I 
am referring to mercerizing, Willesden canvas, water 
repellent fabrics, waterproofed fabrics, fireproofed 
fabrics, artificial leather, aeroplane dope, weighted 
fabrics and many more with which you are well fa- 
miliar. We have only got to think a few moments to 
realize that Rayons and Celanese are themselves in 
reality chemical fabrics which obviously lend them- 
selves toward finishes and the thought 
occurs to me, having in mind the strength and wear- 
ing qualities of natural fiber fabrics plus the luster and 
beauty of the chemical fibers that the fabric of the fu- 
ture will be a combination of both, brought about by 
the genius of the textile manufacturer and the Chem- 
ist alike. 


chemical 


For a moment we will stray away from cotton 
fabrics and think of woolen, silk, rayons and celanese 
together with the many mixtures of same, all of which 
while being very susceptible to chemical treatment 
react differently according to their chemical construc- 
tion thereby complicating the problems for the prac- 
tical Finisher but at the same time magnifying the 
opportunities and necessity for, chemical guidance. 


In closing I would like to point out the opportuni- 
ties of declaring dividends from research, rather than 
heading towards red ink through bitter experience. 
The United Kingdom and Continental Europe alike 
are leaving no stone unturned at this time. They are 
spending tremendous amounts of both time and money 
in these Old Countries in order to produce New Fin- 
ishes while we on the other hand seem contented to 
be in a New Country striving to duplicate Old Fin- 
ishes, 

The Textile trade to-day is in a “Hell-of-a-fix” and 
we can no longer be satisfied accepting the position 
in textile finishing as being a nation of copyists— 
know of no better way to alleviate this condition than 
by appealing to the energy and initiative of the Amer- 
ican Association of Textile Colorists and Chemists. 

Gentlemen, it is up to us! I thank you. 

(At this point Dr. Carl Z. Draves presented a paper 
entitled “Evaluation of Wetting Agents,” which will be 


printed in an _ early 
REPORTER. ) 
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President Killheffer: Our next and last paper for the 
morning session is one by R. W. Marsson, on “The 
Latest Developments in the Dyeing of Azo 
Colors.” 


Insoluble 


.. Mr. Marsson then presented his prepared paper. ... 
(Applause ) 


Latest Developments in the 


Dyeing of Insoluble Azo Colors 


By R. W. Marsson 
General Dyestuff Corporation 


ITHIN the last four vears I have had the pleasure 

of addressing this association at various meetings 
in the northern part of the country on the development 
in practical application of insoluble azo colors. This is the 
first opportunity I have had in many years to visit the 
South, where King Cotton seems to have established his 
permanent residence and where the art of fast color dye- 
ing has made such rapid strides. I am very happy to again 
enjoy southern hospitality, if only for a short period. 

In choosing the subject of my paper, I feel certain that 
the majority of you here would be interested to hear a 
general review of what has been accomplished in regard 
to further research work as well as practical experience 
with this group of colors. Although the use of insoluble 
azo colors on all kinds of cotton fiber dates back a num- 
ber of years, the last three years especially have shown a 
marked development, and today the great value of these 
products: their excellent fastness properties, brilliancy of 
shade and economical application possibilities—are fully 
realized by every fast color dyer. He no doubt also re- 
alizes that these application possibilities are by no means 
exhausted, as vet, and that further developments in per- 
fecting these colors as well as increasing the already wide 
range of shades are impending. 

[ do not think that I should start at the beginning to- 
night, repeating all that has already been said and written 
about the subject on fundamental principles, but I deem 
it more opportune to consider the recent developments 
and to discuss such points which were, and in many cases 
still are, puzzling in practical application. All the new 
additions of naphthols as well as developing agents placed 
on the market have been brought to your attention by per- 
sonal contact or through prepaganda material; I shall, 
however, mention these 


new their 


properties and the best methods of application are con- 


additions as far as 


cerned in a short manner at the end of my paper. Previ- 
ously, I shall endeavor to outline such points which, in 
contact with the trade, have proved to be of outstanding 
interest and which heretofore have not or only superfi- 
cially been touched upon. 
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The substantivity of the naphthols of the AS range when 
dyeing in any of the concentrations and volumes usual in 
the trade: All the statements on substantivity contained 
in former publications refer to the dyeing of 
strength of 14-16 1000 gr. material. 
The usual feeding additions to the standing bath do not’ 
apply to weaker or 


normal 
gr. naphthol per 
stronger 


dyeings. It noticed 


that in the case of liquors of lower concentration, more, 


Was 


and in the case of higher concentration, less naphthol was 
absorbed from the impregnation hath than with liquors 
of normal strength. To establish in each case fairly ac- 
curate figures as a help in dyeing naphthols in a standing 
bath, experiments were made with the object of estab- 
lishing the affinity in all liquor proportions met with in 
practical work. A table has been worked out which gives 
the values for a proportion of goods to liquor of 1:20 at 
an impregnation temperature of 85° F. 


A much shorter liquor than one of 1:20, however, is 
very often used in practical dyeing. The proportion of 
initial quantity of feeding additions in this case differs 
considerably. In making comparisons of the results ob- 
tained it was noticed with a certain degree of surprise 
that dveings of equal strength were obtained from liquors 
of different volume if the final concentrations of the im- 
pregnation bath were the same. There appears then a 
state of equilibrium between the naphthol solution con- 
centration and the naphthol concentration on the fiber and 
the following proposition may be said to apply: Jf the 
final concentrations of the naphthol baths of different 
volumes are equal, the same quantitics of naphthol have 
been directly absorbed by the material impregnated and 
the dyeings produced show ihe same strength. Owing 
to this fact it is possible to calculate the initial quantities 
and the feeding additions for ea¢h volume of liquor from 
the values found by experience for the proportion of 


goods to liquor 1:20 at all variations of concentration. 


The following considerations will justify this conclu- 
sion: The total quantity of naphthol which is required 
for preparing a fresh bath may be said to be composed 
of the quantity of naphthol fixed upon the fiber and the 
quantity of naphthol left in the bath. 


The first portion 
is equivalent to the item obtained by 


multiplying the 
weight of the material with the quantity of naphthol 
absorbed substantively p. 1000 gr. material. The second 
portion represents the item of volume of liquor in its 
final concentration. In item 1 the weight of the material 
is the known factor—the quantity of naphthol directly 
absorbed p. 1000 gr. material can be seen from the table, 
which is always the same for dyeings of equal strength 
In item 2 the volume of liquor is the known quantity, 
given by the proportion of goods to liquor. The fina} 
concentration may be calculated from the table from the 
volume of liquor of 1:20 for all depths of shade. 


For instance, a skein of cotton weighing 1000 gr. is 
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impregnated in 20 qt. or liters of liquor with a starting 
concentration of 3 gr. Naphthol AS per liter and 9 gr. 
Naphthol are substantively absorbed by the material. As 
60 gr. Naphthol are contained in the bath, 51 gr. are left 
the final 
concentration for a dyeing which absorbed 9 gr. naphthol 


in the remaining bath, equal to 2.55 gr. p. L.: 
p. 1000 gr. material therefore is 2.55 gr. The naphthol 
lost per liter of liquor equals 0.45 gr., being one-twentieth 
of the amount absorbed. If now, for instance, a dyeing 
equal in strength to one produced in the proportion of 
1:20 has to be done in a volume of 1:5 on 1000 gr. of 
material, the quantity of naphthol necessary for the first 
bath according to the formula: 

weight of material x quantity of naphthol 

fixed + volume of liquor x final concen- 
tration — 
(1x9) + 
thol AS 


This quantity refers to a volume of liquor of 1:5 and 


(5x2.55) == 21.75 gr. Naph- 


must therefore be dissolved in 5 liters. The concentra- 
tion of the first bath consequently is 4.35 gr. AS p. 1. 

The feeding addition for such a dyeing is composed of 
the quantity of naphthol absorbed substantively by the 
fiber and the quantity of naphthol contained in the naph- 
thol solution which mechanically adheres to the fiber. In 
the case of a hydroextraction or squeezing effect of 50°, 
VY, 1. liquor is contained in 1000 gr. material. 

If as above, the final concentration is 2.55. gr., 


the 
quantity of naphthol mechanica'ly absorbed—1.275 gr.— 
must be added to the 9 gr. substantively absorbed. The 
total feeding p. 1000 gr. material therefore is 10.275 gr. 

This may sound a trifle complicated on first hearing 
but it is certainly no cross-word puzzle when you check 
up on it, and [ am passing around copies of this table 
which may also always be had fer the asking. 

This method permits understanding a heretofore very 
puzzling situation and especially for continuous work on 
more delicate shades enables the dyer to establish good 
working formulae. It is possible to ascertain these values 
without difficulty for anv quantity of material and any 
volume of liquor. All that is 
figures referred to a volume of 1:20. 


necessary is to use the 
All these calcula- 
tions are based on a temperature of impregnation of 
85° F. As naphthol dyers to obtain better penetration 
prefer to work at a higher temperature, particularly in 
machine dyeing, the above investigations were supple- 
mented by tests regarding the influence of the tempera- 
ture on the substantivity of the naphthols. While these 
tests have not yet been completed, reliable figures can 
already be given on three important naphthols, AS, AS- 
TR and AS-SW = for an impregnation temperature of 
45° C. or 112° F. which may be considered the normal 
temperature for machine dyeing. The absorption quar. 
tities of the naphthols are known to diminish at highe; 
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temperatures in consequence of the degree of dispersion 
being made finer. Consequently to obtain at 112° F. 
dyeings of the same strength as at 85° F. it is necessary 
to add more naphthol to the starting bath. As the quan- 
tity of the naphthol fixed substantively is required to be 
the same as at 85° F. it is obvious that the increase must 
find expression in the final concentration. With the three 
naphthols before mentioned it was found that to find the 
quantity of naphthol necessary for the final concentration 
at, 112° ., 


increased : 


the quantity ascertained for 85° F. must be 
in the case of AS by 10% 
AS-TR by 


in the case of AS-SW hy 20% 


in the case of 15% 


With the above three figures it is possible to calculate 
the initial quantities and the feeding additions for naph- 
thol dyeings at 112° F. even for the other naphthols by 
substitution. 

I! have gone into this matter in a somewhat detailed 
manner, knowing the desire of the trade to be enlightened 
on this very subject. Much time and material has been 
wasted in adjusting the proportion of feeding and there 
has also been much unnecessary wastage of color. 

Substantive naphthols in padding: While in the applica- 
tion of the various naphthols according to the popular 
padding method on piece goods, the substantivity of these 
products does not play as important a part as it does when 
the time the 


properties of same cannot entirely be overlooked. If 


element has to be considered, exhaustion 
worked on the production basis the starting liquor in the 
pad box and the feeding liquor out of the tank cannot 
he kept at the same concentration if tapering toward the 
end is to be avoided. in the 
extremely short passage of the goods through the im- 


This indicates that even 


pregnation liquor a certain degree of fixation takes place. 
In order to obtain the same depth from end to end the 
varying substantivity of the naphthols had to be reckoned 
with and a slight diluting of the starting liquor in the 
pad box became essential. An additional safeguard for 
even results was obtained by raising the temperature to 
about 120 or 130° F. 
temperatures diminish 


As previously mentioned higher 
the 


There is only one exception, 


exhaustion power of more 
substantive naphthols. 
Naphthol AS-BR, which produces fuller and in shade 
redder dyeings when dyed at 130 or 140° F. The speed 
of the padding operation naturally plays an important 
part in this respect but figuring on a speed of 60 yd. or 
less per minute it will be found necessary to dilute the 
starting pad trom 5-15 according to the depth of shade 
and substantivity of naphthol. Experiments made at a 
slow speed of 10 yd. per min. on slightly mercerized ma- 
terial through a padder holding 12 gal. of liquor produced 
the following interesting observations : 
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\ medium pink impregnated with Naphthol AS-RL 
Under 
the same conditions even dyeings from end to end were 
obtained with Naphthol AS-BO and AS-BG if the start- 
ing pad was kept 30° weaker than the feeding solution. 
With Naphthol AS-SW impregnated at 120 


ing pad has to be diluted as far as 50‘¢. 


needed a dilution of the starting pad of 25% 


F. the start- 


ven Naphthols AS and AS-D which are the most 
widely used for padding will show a slight tapering down 
in the long run if dyed at the popular speed of 60 yd. 
per min, 

While I am referring to the application of naphthols 
on piece goods, | might take the opportunity to dwell a 
little further on this constantly widening field for these 
colors. For econom-cal and production reasons, padding 
is no doubt preferable to jig dyeing, especially if the 
drying in between operations has to be considered ior 
reasons of better fastness to crocking and washing. The 
developing and finishing are best carried out in the con- 
tinuous machine. A submerged padder with a three-roll 
mangle is the most efficient and economical coupling 
method. An air passage allowing the material to be ex- 
posed from 10-60 sec. according to the coupling energy 
of the various developing agents should be attached to 
the pad and 5 or 6 compartments for rinsing, soaping 
and cleaning should finish the entire operation. Where 
exceptional fastness to rubbing is required, the goods can 
finally be rope-soaped or again be passed through an open 
width continuous soaper. The jigger is still the most 
popular equipment for substantive naphthols such as AS- 
SW or AS-BR as almost a full exhaustion can be ob- 
tained by salting out the naphthol liquor and as the en- 
tire dyeing operation can be carried out in the same with- 
out removing the material. 


Proper re-wetting in the coupling bath of material that 
has been dryed after impregnation: On more tightly 
woven materia! considerable difficulty has been experienced 
to obtain proper penetration and coupling action in pad- 
ding the base on previously dried impregnated material. 
Unevenness and light selvages that were hard to correct 
This 
difficulty was naturally more evident on unmercerized or 
unbleached material. Experiments to add any of the 
known wetting out agents to the coupling liquor proved 


later resulted especially on slow coupling bases. 


of no avail as either a precipitation of the diazo com- 
pound occurred or the stability of the diazo solution was 
considerably impaired. A more lengthy submersion of 
the goods in the coupling liquor and the use of a three- 
roll mangle, allowing the material to pass through the solu- 
tion twice with an intermediate nip proved to be the best 
solution. It has furthermore been found that more liberal 
additions of suitable wetting out agents in the impregna- 
tion bath are of great benefit also as this accelerates the 
re-moistening of the goods in the short coupling process. 
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In the dyeing of loose cotton material or embroidery 
yarn: I do not recommend the application of the diazo 
salts which in every other field of textiles have proved 
so extremely popular. In these two instances the metallic 
salts and aluminum sulphate contained in these saits are 
detrimental to the spinning of the cotton and the luster 
of the embroidery yarn. In combination with the caustic 
and oil of the impregnation bath the aluminum sulphate 
in the diazo salt coupling liquor forms a precipitation of 
aluminum hydrate and aluminum soap which adheres to 
the cotton fiber and thereby causes the aforementioned 
difficulties. In order to prevent an alkaline reaction in 
the diazo liquor of any of the bases employed, the 
aluminum sulphate recommended as an alkali binding 
agent should be replaced with acetic or formic acid, ac- 
cording to the bases employed. 


Loose cotton should be impregnated without a previous 
boiling out at a temperature of about 120° F. for not Jess 
than three-quarters of an hour using the new alcohol 
dissolving method and Nekal instead of oil as dispersing 
agent. Two common salt rinses will then ensure the en- 
tire removal of loose naphthol on the fiber. The develop- 
ment should be carried out with a carefully diazotized 
base in which the aluminum sulphate has been replaced 
as mentioned. After developing, the material shouid be 
rinsed thoroughly cold and hot and treated close to the 
boil with about 4 gr. soda and 4 cc. caustic 34° Be. p. 
gal. of liquor. A final rinse with a slight addition of 
Glauber’s salt and perhaps a touch of oil for moisture 
regaining and for softening purposes has been used with 
good success. No difficulty was experienced in carding 
and spinning the material dyed in this manner. 


The new cold dissolving method for Naphthol AS prod- 
ucts has been accepted with instantaneous favor amoung 
the dyers and I would like to take this opportunity to 
highly recommend this procedure for all methods of ap- 
plication. The principal advantage lies in the obtaining 
of clear and concentrated solutions, especially for pad 
work, and clean and rub-fast dyeings. Furthermore, the 


formaldehyde reacts in alcohol solutions 


much more rapidly, creating an instantaneous air re- 


concentrated 
sistance of the impregnated material. The stability of 
the solution is also considerably increased and as the oil 
as binding agent can be eliminated or partly replaced by 
wetting-out Nekal, no formation of 
aluminum salts in the developing action is possible, lead- 


agents such as 


ing to far superior fastness to crocking. Only the the- 


oretical amount of caustic is to dissolve the 
to the new method, the balance of 
the normal quantity necessary to prevent a_ hydrolytic 
destruction of the sodium naphtholate has to be added 
previously as a sharpener to the naphthol liquor. Addi- 
tions of a protective colloid in minor quantities are bene- 


ficial in keeping the naphthol hath in proper suspension. 


necessary 
naphthol according 
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Such protective colloids are, in addition to sulphonated 
castor oil, Nekal BX, Eunaphtol Kx, Intrasol, Dell, ete. 
These dispersion carriers, besides their resistance to acid, 
lime and heavy metallic salts, offer great advantage in 
the dyeing process. In the previous hot dissolving process 
they were of no use due to their sensitiveness to hot 
alkali as well as on account of their low point of solu- 
Protectol 
which were found to be well suited for the dyeing of 


bility. To this class also belongs Dekol and 


loose material and combed cotton. In the application of 
these precipitation is avoided when the material comes 
in contact with acetic acid, aluminum or zine sulphate in 
the developing. This is of great moment for the spinning 
ability of the material. 

Dead cotion in naphthol dycing: In view of frequent 
complaints by the trade in reference to dead cotton specks 
on naphthol dyed material, experiments have been car- 
ried out to overcome or at least to partly overcome this 
diffcuity. A previous treatment of the material with 


various agents of a mordant character showed no im- 


provement whatsoever. It was discovered that the only 
move in the right direction was a slight mercerization 
of the cotton material. In this conditioning treatment 
two points have to be considered: concentration of the 
caustic soda Ive and the time element. The latter item, 
however, is of lesser importance, as for instance even in 
more prolonged treatment of a 10° Be. solution, the dead 
cotton is but little improved in the dyeing process. On 
the other hand it has been definitely established that a 
caustic solution of 15° Bé. greatly assists in making the 
dead cotton receptive for dyeing. A piece of lower grade 
material showing a considerable quantity of these specks 
was fully covered when previously submitted to such a 
treatment. Slight differences in the effect of covering 
14 and 1 


treatment of a full minute in a 15 


between a min. treatment were noticeable. A 
Beé. solution, however, 
time 


produced the highest efficiency. To increase the 


element cof submersion still further did not show addi- 


ticnal improvement. Therefore it can definitely be stated 
that mereerization is the only means of covering the dead 
cotton in Naphthol AS dyeings and that this can best be 
accomp ished on stretched material submitted to one min- 
ute’s treatment in a caustic solution of 15° Be. 
Iixhaustion of 
salt: 


‘he naphthol bath by means of common 
In order to fully utilize the naphthol liquor for 
economical reasons and increase its degree of exhaustion, 
additicns of common salt have in some instances proved 
very beneticial. These additions shculd only be made 
when continuous operation is not being considered. 
Naphthol AS-BS as well as AS-BO has to be excluded 
in this even small additions of salt tend to 
On AS-SW and AS-TR wh'ch can very 


easily be salted out, additions of common salt should only 


respcct as 


pvectpitation. 


be mede after the material has been impregnated aout 
10 min. The same is the case with Naphthol AS-BR 
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whrch is raprdly driven on the fiber when additions of 
salt are made. For the sake of level results and penetra- 
tion on this naphthol, small additions of Glauber’s salt 


are preferable to common salt. 


The additions of common salt vary in the case of full 


shades from Ys Oz. to 3 Oz. per gallon according to 
volume of liquor and even with non-substantive naphthols, 
such as AS, AS-D, AS-BG and AS-OL, they consider- 
ably increase their exhaustive powers. On highly sub- 
AS-SW, AS-TR AS-BR, 


especially when they are machine dyed, about 34 0z. per 


stantive naphthols. as and 


gallon produces the highest degree of exhaustion. 


The influence of formaldehyde in naphthol solutions 
and on naphtholaicd material: 1 am touching on this sub- 
ject which is no news to the naphthol dyer, mainly for 
the reason that there appears to be a general tendency 
to disregard or undervalue the beneficial influence of this 
treatment. If cotton is impregnated with varicus naph 
thol solutions to which no formaldehyde has been added, 
the obtaining of level dyeings is not always assured. Ac- 
cording to the naphthol used a certain degree of deteriora- 
tion of the naphthol on the fiber wilk become evident. 
sometimes directly after dehydration and sometimes after 
a short period of storing. Streaks or spots become visible 
which later show imperfect developing action. The sen- 
sitiveness to air of naphtholated material represented a 
considerable handicap when insoluble azo colors were first 
introduced on a practical scale. The cause of this has to 
be looked for in the splitting of the sodium naphtholate 
into free naphthol and caustic. Later experience led to 
the belief that it is primarily a hydrolytic action that is 
caused by contact of the salts of weak acids (and these 
are the naphthols) with strong bases. The sodium salts 
of the various naphthols show a certain resistance against 
these deteriorating influences which are more or less pro- 
Naphthol AS- 
BR for instance shows this resistance to such a degree 
This 


difference may find an explanation in the varying acid 


nounced according to the naphthol used. 
as to make the impregnated material very stable. 
character of the naphthols. In order to prevent the dis- 
integration of the impregnated material and to alleviate 
this drawback in practical dyeing, successful results were 
obtained by adding formaldehyde to naphthol solutions. 
A practically sufficient resistance against hydrolytic reac- 
tion as well as against the influence of air was created 
thereby without influencing the specific character of the 
dyeing. The effect of formaldehyde is not instantaneous 

the desired resisiance to air is on'y effected after a 
certain time has passed. The reaction varies in its effi- 
ciency, furthermore, with differences in temperature and 
While AS-BS and 


AS-BG, e.g., show almost instant preservation, the time 


concentration of the naphthol lath. 


element is an important factor with AS-RL. 


Formaldehyde additions show certain changes in the 
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physical appearance of the naphthol bath. The 
shows more intensity; baths of equal concentration with 
and without 


color 


formaldehyde produce heavier dyeings in 
the former case. An addition of formaldehyde therefore 
increases the exhaustive powers and results in producing 
a higher substantive character of the naphthols. This is 
especially the case with Naphthol AS-SW where additions 
of formaldehyde are often left out. On piece goods 
which are being dried after impregnation. no formal- 
dehyde should be used as it is destroyed above a tem- 
perature of 140° F. 

Qn the whole therefore it is evident that formaldehyde 
additions with all naphthols with the exceptions of AS-G 
and AS-BR are extremely beneficial. 

The cencentration cf the naphthol solution is of great 
influence in the reaction of formaldehyde compound. The 
higher the concentration the quicker the reaction. It is 
therefore advantageous to add the formaldehyde to the 
concertrated naphthol solution and to dilute afterward. 
To maintain clear solutions the temperature of the naph- 
thol hath should not be raised above 130° F. To obtain 
full resistance to air with formaldehyde additions in nor- 
mal dyeing, the naphthols should be classified according 
to the time required for this resistance, starting with 
the speediest as follows: AS-BS, AS-BG, AS-BO, AS, 
AS-TR, AS-RI and AS-SW. AS-SW is mentioned last 
as a comparatively weak starting liquor is necessary on 
account of its high substantivity. 


Alkali binding agenis and their influence on the sta- 
biliiy of diaso solutions in dyeing: In the dyeing of Naph- 
thol AS a certain amount of caustic soda in addition to 
the fixed percentage of naphthol is extracted by the cotton 
from the impregnation bath and is, partly mechanically 
and partly through absorption, combined on the fiber. 

As diazo solutions almost throughout are exceptionally 
sensitive to free alkali, the alkali which enters the de- 
veloping bath with the impregnated material must be 
rendered harmless.  Hleretofore this objective has been 
attained by adding acetic acid to the developing bath or 
neutralizing the excess of hydrochloric used in the diazo- 
tization with sodium acetate forming acetic acid, or by 
adding aluminum sulphate to the diazo solution, show- 
ing a neutral reaction to Congo paper. Both chemical 
agents effect an instantaneous binding of the free alkali, 
forming sodium acetate or sodium sulphate and aluminum 
hydroxide, practically preventing a decomposition of the 
diazo compound. 

However, there have heen lately a number of bases 
brought into the market, such as Variamine Blue B, Fast 
Blue BB and RR and Fast Violet B, the diazo compounds 
of which possess proportionately little coupling energy 
and therefore couple slowly or not at all in a strong litmus 
acid bath, as obtained through the addition of acetie acid 
or aluminum sulphate to the Congo-neutral diazo so!u- 
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tion. The slowed-down coupling process not only de- 


creases the fastness to rubbing of the dveings but also 
makes the very dyeing of naphthols itself unprofitable 
as the entire scdium naphtholate on the fiber is not utilized 


in the forming of the color. 


To overcome these disadvantages, alkali binding agents 
had to be found which would impart to the bath a neutral 
or a very weak litmus acid reaction and the decomposi- 
tion product of which with caustic soda did not have a 
harmiul influence on the diazo solution. As such alkali 
binding agents, zinc sulphate or other zinc compounds as 
well as magnesium sulphate or other magnesium salts 
came into consideration. The salts of zinc with inorganic 
acids such as sulphuric acid and hydrochloric acid react 
very weakly acid to litmus and therefore have hardly a 
retarding influence on the coupling property of the diazo 
compounds of the bases which are generally marketed 
today. Furthermore, the inorganic salts of the zine react 
very quickly in the dyebath with the caustic whereby the 
neutral acting sodium salts of the mineral acids and zinc 
hydroxides are formed, the latter possessing an excep- 
ticnally low selubility similar to the aluminum hydroxide, 
so that the dyebath does not show a perceptibly alkaline 
reaction. 


The stability of the diazo solutions to which various 
alkali binding agents have been added depends on the 
acidity of the solutions and the reaction of the formed 
decomposition products, e.g., the diazo solution contain- 
ing aluminum sulphate showed even aiter the addition 
of caustic soda a. better stability than the acid diazo 
solution. 

The stability of the diazo sclution of a base is of great 
importance in its application for which reason a certain 
caution 1s 


advisable in the use of the bases and it is 
expedient to deal with the low stability of these bases in 
such a manner that when dyeing in the open tub or ma- 
chine the old developing bath is not used for too long a 
time, and in the case of pad dyeing, the loss on the base 


is equalized by higher feeding additions. 


All the circulars of the new bases distributed mention 
the best suitable binding agents in their diazotizing for- 
mulae and what I have said on this point should draw 
your attention to the fact that the commonly used acetic 
acid for the purpose is not suitable as an alkali binding 
agent for ail developers. 


However, the general mode of using the insoluble azo 
colors has undergone no change since their introduction 
inasmuch as their development with diazo compounds is 
always preceded by the preparation of the material with 
a naphthol sodium solution. 


New additions: Of the three new blue bases which 


are now available, two, Variamine Blue B and Fast Blue 


BB, yield very similar shades: with both bright navy blues 
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with a greenish cast are obtained. However, as the two 
products differ widely in their application and fastness 
properties, for different work the shortcomings of one 
are balanced by the advantages of the other and each has 
found its own particular field. 

Variamine Blue, while extremely suitable for printing, 
can only be used in dyeing for piece goods according to 
The 


are obtained by padding the dried impregnated material 


the padding and continuous method. best results 
in an acetic acid solution, skying for about thirty seconds 
and entering a cold soda ash solution, thereby splitting 
the developing operation into two stages. It cannot be 
jig dyed. 

Fast Blue Salt BB is suitable for every kind of dyeing 
method. 

Fast Blue Salt RR yields bright blue shades of a red- 
the 
It is therefore in a class by itself. It 


dish cast not obtainable with either of blues pre- 
viously mentioned. 
can furthermore easily be shaded with the new Fast Violet 
B Base or Salt to obtain an entire range from reddish 
blue to violet. The fastness properties are similar to 
those of Fast Blue Salt BB and both products are in 
this respect closely related to the well known fast red 
combinations and are therefore suited to almost unlimited 
application. 

In choosing the developing agents, their fastness prop- 
Fast BB and RR 
possess very good fastness to chlorine while Variamine 
Blue, on the other hand, on AS and AS-D grounds has 


Indanthren fastness to light. 


erties are deciding factors. Blue 


The other fastness prop- 
erties are up to standard for this group of colors. 

In Fast Violet B Base and Salt a new developing agent 
producing entirely new shades has been placed on the 
market which has excellent fastness properties to wash- 
ing, boiling, hot pressing and bleaching. Its yield is very 
On AS 
Its light fastness 1s 
good in heavy but only fair in light dyeings. 


heavy and its application therefore economical. 
ground it has a pleasing bluish cast. 


The same fastness properties plus good fastness to 
light are embodied in the more recent addition of Fast 
Corinth Salt V cone. Rich corinth shades on Naphthol 
AS-D and AS-G of brownish character are obtained on 
comparatively weak impregnation. The product might 
be of interest for the production of alizarine purple. 
About 8 oz. 


of water. 


can be brought into solution in one gallon 
Dyeing on the padder can be carried out both 
according to the neutral and the acid soda process men- 
tioned in connection with Variamine Blue B. 

I am passing around a few cards illustrating the shades 
and fastnesses of these products, which I refer to your 
kind attention. 

It might be opportune to again refer to the combina- 
tion Naphthol AS-SW—Fast Red RBE Base which pro- 
duces a beautiful red of old Turkey red character pos- 
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sessing extreme all around fastness, especially to kier 
This 


treatment under pressure, is perfectly bleach-fast to 


boiling. combination withstands boiling caustic 
chloride of lime as well as to sodium peroxide and there- 
fore should be of considerable interest to the towel trade. 
The dyeing can be carried out on any convenience at 
hand and excellent results are obtained on pressure ma- 
chines. I believe that on a production basis it can well 


compete in money value with the imported Turkey red. 


There are good prospects that a straight brown de- 
veloper and a fast black of greenish character will soon 
appear on the market, and then the only color lacking 
in the entire range of shades will be a straight green. If 
an increased amount of labor could be disregarded, a 
rich if not too bright a green can be obtained by topping 
Naphthol AS—Fast Blue BB with Naphthol AS-G—Fast 
Yellow GC 
vat combination, the shade is not as easy to control. 

Diseases when working with Naphthol AS products— 
iheir cause and prevention: 


while this is cheaper than a corresponding 


the introduction of 


the Naphthol AS dyestuffs, it has occurred occasionally 


Since 


that the health of persons employed in the production 
of naphthol dyeings has been affected, inasmuch as they 
were suffering from itching, eruptions of the skin on 
hands, arms, in isolated cases on the whole body, and 
also in swellings of the face, but which only in rare 
cases had to be taken seriously. 

Owing to the increasing employment of Naphthol AS 
products, cases with the symptoms mentioned became of 
course more numerous, especially as persons engaged in 
the application of these products are frequently found to 
disregard the necessary precautions. 

Naphthols, bases and fast color salts should he weighed 
out or mixed to a paste with greatest care so that no 
If dust cannot en- 
tirely be avoided a wet handkerchief should be tied over 
Do not 
inhale vapors of hydrochloric acid and try to take up a 


dust, or only a minimum, is raised. 
nose and mouth or protective mask be put on. 
position to allow a draft of air to drive the vapors away 


Add the 


sodium nitrite solution gradually and dilute it into the 


from you. Take precaution when diazotizing. 
hydrechloric solution while stirring so that no brown 
gases escape from it. If, owing to a mistake, these gases 
are formed nevertheless, do not inhale them, and go into 
the open air if you have inhaled any. Do not get into 

Put 
If the 
hands have come into contact with naphthol or diazo solu- 


direct contact with the naphthol or diazo solutions. 


on rubber gloves if contact cannot be avoided. 


tions, they must be washed well in a warm soap solution 
and then rubbed with Dimazon, which has been proved 
to be one of the best protective ointments in the market. 
This is manufactured by the Heilkraft Medical Co., 331 
Talbot Avenue, Boston, Mass. I am passing around a 
few samples. 
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There is a good deal more that could be said about 
the progress that has been made in the introduction of 
these products on artificial silk, real silk in unweighted 
and tin-weighted form as well as on wool. These fields, 
however, are of secondary importance in the Southern 
market and besides I think that I have already infringed 
on the time allotted to me. In closing my paper, I would 
like to again express my gratification in having had the 
opporiunity to address the meeting here today and thank 
you for your kind attention. 


President Killhe ffer: 
ments on this paper? 


Are there any questions or com- 


[ think, Mr. Marsson, that hunger discourages com- 
ment. Therefore we will adjourn and please get back 
promptly at two o'clock so that we won’t get behind with 
our schedule this afternoon 


the meeting thereupon 
adjourned at twelve-forty o’clock. 


SATURDAY AFTERNOON SESSION 
December 6, 1930 

The meeting convened at three-thirty o'clock, Mr. P. 
J. Wood, newly-elected President, presiding. 

President Il’00d: The next item on the program is a 
paper, “Abnormal Fading,” by Mr. Cady, our new Vice- 
President. Mr. Cady! 

... Mr. William H. Cady presented his prepared pa- 
per.... (Applause) 





Abnormal Fading 


By Witit1aAm H. Capy 
Chemist, Slater Company, Inc. 


T IS hard to imagine any fabric, except perhaps a 

mummy cloth or a coffin cover, which is not at some 
time exposed to light and which does not depreciate in 
value as its color fades. It is perhaps no exaggeration 
to say that of all the properties of a dye, fastness to light 
comes first in importance and interest to all concerned. 
Soth the manufacturer and the public are becoming what 
might be called That little word 


attached to a fabric appeals to the mill-man 


“sunfast-conscious.” 
“sunfast” 
because it means a better price for the goods: it captures 
the imagination of the ultimate consumer because it means 
(or should mean) a longer life for the garment. It in- 
trigues both the dye-chemist who spends his life manipu- 
lating the molecules in a futile pursuit of that will-o’-the- 
wisp, the Fadeless Dye, and the scientist who is seeking 
to discover the fundamental 


causes of fading, and to 


whom the greening of Indanthrene Yellow in the lamp 
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is more inspiring than a great painting or a superb sunset. 
We of the flatter that 
there never has been a time when the fastness of dyes 


present generation ourselves 
Was so systematically studied as now; and in many re- 


spects this is correct. And yet we must not overlook 
the substantial work that has been done along these same 
lines in the past. For example, in the early nineties a 
committee of the Society of Dyers and Colourists, in 
england, headed by such men as Thorpe and Hummel, 
undertook the systematic exposure to sunlight of all of 
the then known dyes on wool and silk, and classified the 
results, arranging the dyes in five groups according to 
Arthur Dufton wrote in 1894: “The informa- 
tion which is being thus collected cannot fail to be of 


the highest value to the dyeing trade.” 


fastness. 


It would be in- 
teresting to know how many persons in the dyeing trade 
consult these tables today. Let us go still further back. 
In the vear 1669, the importance of the light fastness 
of dyes was so much appreciated in France that when 
Colbert, the celebrated minister of Louis NIV, issued his 
code of instructions for dyers, he found it necessary to 
separate all dyes into two classes: 


what is 


fast and fugitive; and 
more, all dyers were likewise divided into two 
groups, the “grand color dyers’” who employed only the 
fast dyes and were permitted to use no other, and the 
“little color dyers’” whose work restricted to the 
less fast dyes, and who were forbidden even to have in 


their possession any of the “grand” dyes. 


Was 


The code of 
instructions even went so far as to prescribe certain tests 
to distinguish one class of colors from the other. There 
was no need of Fadeometers in those days: All you had 
to do was, consult the instruction book. 

3ut we should be getting on to our main topic, abnor- 
mal fading. If one attempts to sum up the actual 
progress which has been made in all these years of in- 
vestigation of light fastness, a few observations are out- 
standing. In the first place, we have as yet no standard 
of light which is universally accepted or acceptable. The 
sun is never the same on two successive days or even 
hours. Measuring the fading of a dye by exposure to 
the sun is somewhat like trying to measure the volume 
of a liquid with a graduate which constantly expands and 
contracts. The presence in the atmosphere of certain 
gases, such as sulphuric-dioxide, etc., and the degree of 
humidity have a marked effect on the fading of many 
dyes. If we attempt to substitute an artificial source of 
light, we are scarcely any better off, because no lamp 
yet invented has a spectrum closely resembling that of 
the sun, hence we frequently obtain in a fading lamp 
results quite different from those obtained in a sun test. 
The mercury vapor lamp without a glass shield to cut 
out the excess ultra-violet rays is a particularly bad ex- 
ample of abnormal fading of this type, and yet it is 


still used by some misguided persons, much to our re- 
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gret. To make matters worse, the same dye does not 
Thus, 


Indigo is faster on wool than on cotton; Methylene Blue 


necessarily fade the same on two different fibers. 


is faster on cotton than on wool or on acetate silk: Mala- 
chite Green is faster on acetate silk than on cotton. Fur- 
ther, the method used in applying a dye may materially 
affect its fastness. In the case of Malachite Green on 
cotton, as Gebhard points cut, if dved on a Turkey red 
oil mordant it will fade during the first week of sun ex- 
posure, while if dyed on a mordant of tannin and _ tar- 
taric emetic and after-treated with sodium metaphosphate 
and glucose, it will fade only after more than 12 weeks. 
Finally, the fastness of a dye is influenced (for better 
or worse) by many finishing materials. For example. 
Jones states that certain oils are likely to have an ac- 
celerating effect on fading, while dextrine has a retarding 
influence. 

In spite of all these discouragements and obstacles, the 
various dye companies for the last 50 years (in fact, ever 
since there has been a dye industry) have been testing 
the fastness to light of their respective products, and 
within recent years, assigning to each dye a definite num- 
ber indicating its relative fastness (using, for example, 
a scale of eight figures, in which the figure 1 indicates 
the lowest degree of fastness and the figure 8 the high- 
est). The assignment of a particular number to a dye 
indicates that when it is dyed all by itself, on a normal 
fiber, by a normal method, and given a normal exposure 
to light (in other words, without any complications), the 
resultant dyeing will be found to possess a certain definite 
amount of fastness. So far, so good. 

But what if we have two or three dyes in the same 
combination, either all fast or all fugitive or part fast 
and part fugitive: What guarantee have we that the fast 
dyes will remain fast and the fugitive dyes will fade; or 
is it possible that the fast dves will strengthen the fugi- 
tive dyes, or that the fugitive dyes will weaken the re- 
sistance of the fast dyes? 

Let us see what other observers have written on this 
subject. Kurt Gebhard, a pioneer in the field of light 
fastness investigation, and a frequent contributor to the 
journals up to 1914, when he was killed in the great war, 
cites the well-known combination of Anthraflavone and 
Indanthrene Blue GCD, in which a fast blue protects a 
rather fugitive yellow, so that the resulting green has a 
Other 
commented on this phenomenon, including Konig, who 
merely 


surprising degree of fastness. observers have 
remarks in passing “There is no general rule 
governing these cases, however,” and the disposition has 
seemed to be to pass it off as a freak, of considerable 
scientific interest but no practical significance. Gebhard 
mentions another case of abnormal fading which is worth 
quoting. “Brilliant Fast Blue B is very fast to light, but 
if a Helindone Yellow 3 GN dyeing is topped with Bril- 


4Q) 





liant Fast Blue B, a green dyeing is obtained which fades 
almost as quickly as a dyeing of Helindone Yellow 3 GN 
This 


Duiton dyed wool with 


topped with the fugitive Dianil Pure Blue PH.” 
has been verified by the writer. 
vat indigo plus indigo extract, and found that “the rate 
of fading of the fugitive indigo extract has been retarded 
Whittaker in his 
“Caledon 


Jade Green and Cibancne Orange R, dyed as individual 


by the presence of the fast indigo.” 
hook “Dyeing with Coal Tar Colours” states: 
shades, will be admitted to be amongst the fastest to light 
in their respective shades, yet if the two are dyed in 
combination to yield a sage green, the Caledon Jade Green 
fades completeiy away on a short exposure.” He refers 
to this as an “anomaly.” Borho made combinations of 
Anthrene Jade Green and a large number of vat yellows 
and oranges, In various proportions, and exposed them 
in the Fadeometer. A chart of these exposures was pub- 
lished in the Textile World and will be found instructive. 
He summarizes his results as follows: ‘The brighter and 
The 


more yellow in the combination, the less fast the result. 


greener the vellow, the less fast the combination. 


faster the result.” He 
also comments that the Fadeometer fastness of Anthrene 


The duller the combination, the 
Jade Green decreases rapidly in light shades. This has 
also been the experience of the writer, who has observed 
further that even so indestructible a dye as Indanthrene 
GCD 


makers used to boast) when used in light tan shades in 


Blue (“permanent while the fiber lasts,” as its 
combination with Indanthrene Brown R and similar dyes, 


will fade perceptibly in a 40-hour Fadeometer exposure. 

Scholefield has studied the effect of certain vat yel- 
lows mixed with vat blues, when exposed in the leuco 
condition to air and light. He found that even 0.5 per 
cent Ciba Yellow G with 1 Ciba Blue 
2 B powder was sufficient to bring about a marked de- 


paste per cent 


struction of Blue when exposed in the Fadeometer for 
10 minutes. Most of the other vat yellows and oranges 
behaved similarly, but it was found that when Indanthrene 
Yellow G was mixed with Ciba Blue 2 B, no reduction 
in the depth of the Blue took place on exposure to light. 
Scholefield also observed a pronounced tendering of the 
fier when the aforesaid vat yellows and oranges were 
exposed in the leuco state on cotton. This makes inter- 
esting reading, but does not properly come within the 
scope of this paper. 

The writer is indebted to Dr. Hans Meyer for the 
information that Indanthrene Yellow GN 
with G) 


Extra (not to 


be confused when used in combination with 
Indigo or Brilliant Indigo, destroys the blue completely 
This he attributes 
to the sulphur in the molecule of the Yellow, which is a 


thioxanthone 


in a comparatively short exposure. 


It is interesting to note that in every instance cited so 
far, the abnormal fading has been due to the presence 
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of a vat yellow or orange. But the phenomenon is not 
confined to vat colors, for a similar effect is shown by 
Diamine Fast Yellow FF 


(which also contains sulphur 
molecule ). 


in the This yellow, when dyed in combina- 
tion with certain fast-to-light Direct Blue dves, accele- 
rates the fading of the Blues so that they are destroved 
much more rapidly on exposure to light than when com- 
with Direct Yellows, 
Yellow + GL, for example. 


bined other 


Fast 
In other words, a fast yel- 


such as Benzo 


low in combination with a 


fast blue can make that blue 
Scholefield Diamine Fast 
Yellow FF to have a destructive action on other dyes. 
He dyed cotton cloth with this yellow and over-dyed it 
with Ciba Blue 2 B powder. 


actually fugitive. also. finds 


On exposure to light, while 
still in the leuco state, the Blue was largely destroyed in 
ten minutes. 

Harry R. Davies states that when Duranol Orange G 
and Duranol Blue G are dyed in combination on acetate 
silk, the Blue, though normally of excellent fastness to 
light, “fades out almost immediately” on exposure. 

The following paragraph is not strictly in order here, 
but may interest some of those present. 
to most that 


It is well known 
Yellow G (Flavan- 
threne, as it was originally called), when dyed or printed 


persons Indanthrene 


on cotton and exposed to a strong light, turns green. 
This is believed to be due to the partial reduction of the 
dye by oxycellulose formed by the action of light on 
the cotton. This phenomenon is not limited to Indan- 
threne Yellow G, for according to Scholefield, Cibanone 
Yellow R, Hydron Yellow GG, Anthraflavone and 
Cibanone Orange R, when exposed to the carbon are or 
brilliant sunlight, change color in the direction of the 
On removal from 
the light, the original colors are restored in moist air, 


shade of the free leuco compound. 


or more or less instantaneously by spotting with water. 
It is perhaps not so well known that when Indanthrene 
Yellow G is printed on acetate silk (using Rongalite and 
carbonate of potash, as in cotton printing) it does not 
turn green at all on exposure to light. The writer has 
investigated this rather curious phenomenon, and _ finds 
that greening of the Yellow on acetate silk takes place 
only if the fiber has been almost completely saponified. 
Experiments were made with acetate silk, saponifying it 
with various strengths of caustic soda and observing the 
resulting loss in weight, which may be taken as a rough 
measure of the degree of saponification. All the samples 
were then printed with Indanthrene Yellow G and ex- 
posed in the Fadeometer for 4 hours. Even a sample 
which had lost 20 per cent of its weight did not show 
any greening of the Yellow, but a sample which had lost 
37 per cent, turned distinctly greenish, closely resembling 
cotton. That the greening is not necessarily to be at- 
tributed solely to the regeneration of the cellulose is shown 
by the fact that Viscose, when printed with Indanthrene 
Yellow G and similarly exposed, showed only a very slight 
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greening, practically none at all. Pure silk, treated in the 


same manner, changed slightly more than Viscose. Ex- 
posure to the sun gave similar results to those obtained 
in the 


Fadeometer. Filter paper, saturated with unre- 


duced Indanthrene Yellow G, dried, and exposed, did 
not change shade; but if immersed for a minute in re- 
duced Yellow solution, oxidized, dried, and exposed, it 
turned green like a cotton dyeing. This the writer at- 
tributes to the greater degree of dispersion of the dye in 
the fiber, when applied in the reduced state. No attempt 
will be made at this time, however, to explain the curious 


conduct of acetate silk and viscose; further investiga- 


tion is necessary. 
Some one once referred to the Democratic Party as 


The 


writer of this paper realizes that it is open to similar 


“a fortuitous concourse of unrelated prejudices.” 


attack, in that it brings together a large number of more 
or less unrelated abnormalities. His excuse for taking 
fundamentally, a desire to 
arouse your interest in this relatively new field of “abnor- 
mal fading ;” 


your time this afternoon is, 


to caution all dye users not to take too 
much for granted when they unite two or more sup- 
posedly fast dyes in a single combination, and particularly 
a Yellow and a Blue; and finally, to appeal for help. 
There seems to be here an opportunity for some first- 
class research work, to investigate the underlying causes 
of all of these abnormalities and determine how wide- 
spread they are in the whole field of dyes, what particular 
dyestuffs should be avoided, if any, because of their in- 
jurious effect on others, and conversely, what dyestuffs 
should be encouraged because of their beneficial effect 
on others. The Light Fastness of our 


Association will undertake this investigation, but it can- 


committee on 


not hope for a full measure of success unless every dye 
chemist, dyer, and colorist who has had experience in 
matters of this sort will contribute his share. What we 
need first of all is facts: observations of unusual fading 
of all sorts, and in particular, those brought about by 
combinations of dyes. We ask for your co-operation. 


President Wood: Mr. Cady has made a very fine pres- 
entation of his subject. There may be some of you who 
have had experiences with colors which fade abnormally 
and you might like to tell about them at this time. 

It was a great pleasure to me to hear Mr. Cady give 
credit to my old friend, Professor Hummel, under whom 
I studied a good many years ago, and, incidentally, took 
part in those fading experiments which he conducted at 
that time, as one of the pioneers in the matter of the in- 
vestigation of the fading action of light. 

Hummel had rather a different method of estimating 
the fading of dyed samples. He took a very fugitive 
color, dyed it, I think it was one per cent of Eosine or 
probably even less, something which would fade in a very 
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few days. and then he exposed alongside of his sample 
to be tested a sample oi the fading standard, and ex- 
pressed the fading of the sample to be tested in terms of 
days fading of the very fugitive sample. 

[ don’t know whether | have explained that very clear- 
ly. He took the small sample of Eosine dyed which 
probably faded in one day or two days of sunlight. He 
didn't express it in so many sunlight days. 

That is a point on which I have taken issue with Mr. 
Cady at various times because it seemed to me there 
would be more variation. However, I bow to his superior 
knowledge because he has evidently made a very thor- 
ough investigation and found that all days are alike. 
They are not in Paterson except just now when they are 
all bad as far as business is concerned. (Laughter ) 

Probably some of you would like to discuss this paper 
with Mr. Cady. 
and I am sure he would be the very first to welcome 


Maybe you don’t all agree with him, 


such a discussion in case you don't. 

Mr. Cady: Mr. President, I just want to say in our 
standard sun test we only expose the samples on days 
when the sun is out. I don’t suppose it shines all the 
time in Paterson. 

President Wood: No— ( Laughter ) 

The reason such a method could not be employed in 


most of the time. 


England | think is because there isn’t any day when the 
sun shines all day and in some parts very few days when 
it shines at all, especially in Manchester. 

Mr. P. H. Stott: There is one thing that probably Mr. 
Cady may know of. If not it may be of general interest. 

A short time ago we had occasion to make some light 
tests on greens in which we used a combination of Yel- 
low N N and Fast Blue + G L and of course confirmed 
Mr. Cady’s statement that the Blue was accelerated in 
fading by the presence of Yellow N N. 

We then made a combination of the Blue 4 G L, Yel- 
low N N and Chrysophenine, which is not as fast of 
course as the Yellow N N, and we found that the pres- 
ence of a small quantity of Chrysophenine held up the 
Blue quite a little. 

We Blue FF and 
Chrysophenine and Yellow N N after treated with blue- 


then turned to a combination of 


stone and found that that excelled in light fastness any of 
the other two combinations. 

That is just a matter of general interest. 

President Wood: Is there any further discussion? 

Dr, Powers: Mr. Cady raised the point about Indan- 
threne Yellow G. He pointed out that it turned green on 
cotton and yet when he dyed it on acetate Rayon which 
had been saponified, presumably back to Rayon, it did 
fade. whereas the dyeing made on Rayon did not fade, 
which is rather an anomalous case. 

The point I want to raise is this: Is there a possibility 
that the sulphur which is present in Viscose Rayon acts 
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as an inhibitor and tends to prevent that fading on Rayon 
while it does not prevent it on Acetate Rayon which has 
been saponified ? 

Mr. Cady: Dr. Powers and I were talking this over 
last night and it was agreed that we would try next Cu- 
prammonium and nitro-silks to see if they behaved the 
same as Viscose. Neither of these has any sulphur. 

President Wood: Is there any further discussion, gen- 
tlemen ? 

Mr. Appel will talk to us now on, “The Critical Chem- 
ist and Colorist.” Mr. Appel! 

Mr. William D. Appel: When Dr. Harold asked me to 
appear on the program he suggested that I talk on some 
subject near to my heart and that is what I propose to 
do. I hope that this subject is near to your heart, or at 
least that it will be. 

... Mr. Appel presented his prepared paper... . (Ap- 
plause ) 


The Critical Chemist and 
Colorist 
By Witttam D. APPEL 


Chief, Textile Section, National Bureau of Standards 


EADING chemical industries of today like the iron 
the 
to their present position and are continuing to advance 
through the application of quantitative methods by criti- 


and steel and rayon industries have advanced 


cal chemists and physicists. What was just “iron” or 
“steel” a few years ago is now a mixture, a very precise 
mixture, containing carbon, silicon, chromium, etc., in 
definitely known and controlled amounts. The synthefic 
fibers of today bear little resemblance to the coarse fila- 
ments of Count Chardonnet. Not only are filaments finer 
than any natural textile fiber being produced at will and 
with any desired luster, but synthetic fibers are in fact 
seriously threatening to surpass the natural in strength. 
This is common knowledge to all of you. I mention it 
merely by way of introduction to the question. 


How can we as textile chemists and colorists bring 
about similar progress in the fields of bleaching 


g, dyeing, 
and finishing?” 

Few members of our association are in a position to 
undertake advanced scientific research which may lead to 
entirely new concepts. All of us can and should take a 
more critical attitude toward our problems and should ap- 


I shall 


illustrate what I mean by reference to several subjects of 


ply quantitative methods in our everyday work. 


general interest to our membership. 
ANALYTICAL METHODS 
We 


cerned with analytical methods for the material 


The first subject is analytical methods. are con- 


entering, 
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in process in, and leaving the mills. The chemicals, the 
water, the raw and finished textiles, all may be and should 
be controlled by chemical analysis. Most of our analyti- 
from books or inherited 


predecessor in the laboratory. 


cal methods are taken from a 
The practice of blindly 
following directions obtained in this way is all too com- 
mon. | know of chemists who seldom if ever run blank 
determinations. Every chemist should prove his method 
and his technique by analyzing materials of known com- 
position and by running blanks along with the unknown. 

Nowhere is this tendency to blindly follow “the other 
fellow” more in evidence than in some of the committees 
which are set up from time to time to establish “standard” 
methods. I know of an instance where one member of a 
committee drafted a method which was a compromise 
based on a variety of procedures used in a number of 
laboratories. When this was submitted to the committee 
for consideration it was at once adopted as the “standard” 
method. The committee was in so great a hurry to show 
accomplishment that it could not delay long enough to 
have the method given a practical trial. The standard 
method was published in the trade journals and copied 
and recopied until, to my knowledge, it appeared in eight 
different journals. No doubt it is on file in many labora- 
tories as a good method. Yet, later when it was given 
the practical trial, competent laboratories analyzing the 
same materials by the method obtained results ranging 
from 3 per cent below to 17 per cent above the correct 
value. 

It seems to me to be highly important for committees 
entrusted with work of this sort to withhold recommenda- 
tion of a method until there is adequate experimental evi- 
dence that the method gives satisfactory results in the 
hands of the men who must use it. I am glad to say that 
this has heen the policy of our research committee. 

TEST FOR WATERPROOFNESS 

I should like to illustrate the question of the proper se- 
lection of test methods by discussing the problem of tests 
for waterproofness of 


fabrics. This is a problem of 


rather widespread interest and importance today. Our 
own research committee is devoting attention to it and 
recently Dr. Barr of the National Physical Laboratory 
in England published a valuable contribution’ to the sub- 
ject. Like many of the properties for which standard 
tests are desired, waterproofness has not been adequately 
defined and accordingly has a different significance to dif 
ferent workers and with reference to the many uses of 
proofed fabrics. A complexity of factors and conditions 


has to be considered. No one set of test conditions can 


\|duplicate all of the conditions of use of proofed fabrics. 
\\So-called “practical” tests out of doors made in one week 


1Barr, Guy. The determination of waterproofness. of 
“porous” waterproof fabrics. Second Report of the Fabrics Co- 
ordinating Research Committee, pp. 113-139. 1930, London. 


His Majesty's Stationery Office. 
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or month may not be duplicable at some other time of the 
year. 

Under these circumstances the tendency is to set up 
arbitrary test conditions with little regard to the factors 
involved. For example, we have “funnel” tests and “bag” 
tests in which water is placed in a depression in the fab-’ 
ric and the leakage observed. We have hydrostatic pres- 
sure tests of various types in which the pressure required 
to force water through the fabric is noted. We have 
“drop” or “spray” tests in which water is allowed to 
fall from an aperture or apertures of definite construction 
through a stated distance onto the fabric, the wetting or 
penetration of the fabric by the water being observed. 
No doubt these tests do give comparative results which 
are of some assistance in judging the waterproofness of 
a fabric. However, serious objections can be raised to all 
of them. What is needed is an analysis of the property 
we are attempting to measure and an endeavor to have 
every important factor definitely represented and quanti- 
tatively controlled in the standard test. 

For example, if the waterproofness of a fabric is taken 
to be the resistance to the passage of water under the 
conditions of use, then for such fabrics as tenting, awn- 
ings and tarpaulins, the primary factors are (1) the pres- 
sure required to force water through the fabric, (2) the 
time of application of the pressure, and (3) the amount 
of water passing. I will explain this further. In ordi- 
nary service the fabrics mentioned are subjected to a 
range of water pressures from zero to at least the equiva- 
lent of a two-foot column of water. These pressures may 
be produced in a number of ways; by the impact of rain, 
or of a stream of water from some object above the level 
of the fabric, or by water standing in a depression formed 
by the fabric. Accordingly the test should, if possible, 
tell something about the behavior of the fabric under a 
range of pressures. The time of contact between the 
water and the fabric is important, since wetting of water 
repellent substances may be gradual, and since both yarns 
and proofing substances may gradually absorb water and 
swell, thus changing the characteristics of the fabric. 

The protection 


afforded by a fabric depends on the 
amount of 


which will pass through it under the 
the fabric permitting the least water to 
pass, being the best. 


water 
conditions of use, 


This is the final consumer criterion 
of the tent or tarpaulin fabric. 


The question is then how to devise a test in which 
these three factors can be measured and controlled. I 
will suggest one way, by no means a new one. If you 
know of others I am sure Dr. Harold’s committee would 
like to have them. Let the fabric to be tested be made to 
take the place of the vertical side of a box. Fill the box 
with water to any desired depth and maintain the depth 
constant by providing an overflow and adding water in 
excess of that passing through the fabric. The hydro- 
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static pressure (in inches of water) necessary to just 
force water through the fabric after any interval of time 
can be observed on the face of the fabric. The amount 
of water passing through in any interval of time for a 
range of pressures determined by the depth of the water 
can be collected and measured. 

This test differs from the funnel, bag and spray tests 
in that all of the factors are introduced to a definitely 
known and controlled extent and the results are quantita- 
tive. Definite physical characteristics of the fabric are 
measured. The interpretation of the results in terms 


of the various conditions of use becomes possible. 


Cotor MEASUREMENT 


Color measurement is another subject of considerable 
interest to most of our membership which demands more 
critical attention. Not only in the standardization of the 
output of dyeing and printing works but in the control of 
dyestuffs, of the bleaching and dyeing operations, and in 
the control of luster of synthetic yarns, is measurement 
of color important. It is only necessary to read the ad- 
vertisements of the various photoelectric ‘color’? measur- 
ing instruments recently offered and the articles in the 
textile journals describing them to realize the need for 
a critical viewpoint. There is a great tendency for the 
colorist to close his eyes to the realities of his problems 
and in the words of an authority to allow “the loose gen- 
eral statements of popular publicity * * * to conjure up 
* * * a robot which will speak English and answer ‘crim- 
son,’ ‘scarlet.’ ‘cerese,” ‘Alice blue,’ ‘battleship gray,’ ‘ashes 
of roses, ‘pea green,’ or ‘exact match for the sample you 
gave me last Tuesday,’ immediately when the office boy 
or general handy man about the plant inserts the sample 
and presses the button.” 

The critical colorist has in his experience a basis for at 
least a partial judgment of the limitations of these instru- 
ments as well as their possibilities for his purpose. He 
knows that the color of a dyeing depends on three fac- 
tors; the nature and direction of the illumination, the re- 
flecting properties of the dyeing, and the color vision of 
the observer. In considering any mechanical device to 
replace the method of visual inspection it must be at 
once obvious to the colorist that the machine does not ex- 
amine the dyeings to be compared from several angles of 
observation and illumination as he does when he examines 
them. The result given by the machine cannot tell him 
everything about the color of the samples that he sees 
in his inspection of them. Every dyer knows that some 
dyeings which match in color in daylight may not match 
in artificial light and it is fair to ask how the machine 
under consideration takes care of this question. Since in 
these newer machines a photoelectric cell takes the place 
of the eye, the colorist should know whether the cell sees 
the same things that the eye does and if not how this af- 


fects the usefulness of the machine. He should, of 
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course, have a clear understanding of the difference be- 
tween colorimeters and spectrophotometers, a matter oj 
fundamental importance in the application of these instru- 
ments. 

[ should like to stress the point that textile color prob- 
lems are varied in their nature and the most practicable 
solution of one is not the most practicable solution of an- 
other. There are short cuts applicable in special cases 
lustru- 
ments for measuring color will be found to help only 


and each problem should be considered alone. 


when the colorist has examined his problem critically and 
when he recognizes the limitations of the machine or 
method which he proposes to use. 

I should like to refer those who are actively interested 
in the possibilities of newer photoelectric instruments to 
a letter written by Mr. I. G. Priest of the 
Standards to Mr. O. H. Caldwell, Editor of 
on “Determination and Specification of Color in Terms 
of the Spectral Distribution of the Stimulus, and the Ap- 


Bureau of 
Electronics 


plication of ‘Electronic Color Analyzing Devices There- 
to.” ”’ A good many copies of this letter were distributed 
by the Colorimetry Section of the Bureau and I believe 
copies of it are still available for loan to interested par- 
ties. A paper by K. S. Gibson on “The Use of the Pho- 
toelectric Cell in Spectrophotometry,” published by the 
Physical and Optical Societies Joint Discussion in Eng- 
land in June, 1930, contains a critical discussion of some 
of these photoelectric instruments. Those of you who 
are giving thought to this problem for the first time will 
be interested in “Color and Its Measurement,” by C. E. 
K. Mees in the Proceedings of the American Society for 
Testing Materials, volume 30, part II, 1930. 


“HAND” oF CLOTH 


I will discuss one other subject of general interest in 
which a more critical attitude may be expected to make 
for real progress in the textile industry, namely the 


“hand” of fabrics. As textile chemists many of you 


have occasion to control the “hand” of fabrics in the 


finishing operation or are manufacturing finishing 
compounds whose effect on “hand” should be evaluated. 
The user is interested in “hand,” smoothness, draping 
qualities, creaseability or Until we 
stop talking about these characteristics in vague terms, 
until we analyze them into their elementary physical 


Stiffness, 


wrinkleability. 


properties, little progress can be expected. 
and 
My colleague, Dr. Schiefer at the 


resiliency, set smoothness can be measured. 
sureau of Standards 
has built a very sensitive “Flexometer” which can be 
used even for the most delicate silk fabrics. The Flex- 
ometer is an instrument for measuring the energy re- 
quired to fold a sample of fabric and the energy which is 
recovered when the sample is allowed to unfold. The en- 
ergy required to fold the sample is a measure of its stiff- 
ness and the recoverable energy expressed as a per cent 
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The 
energy loss expressed as a per cent of the energy input 


of the energy input is a measure oi its resilience. 


may therefore be taken as a measure of the wrinkleability 
of the fabric. The angle to which the fabric is folded 
and the time it is allowed to remain folded as well as the 
Stiff- 
ness, resilience, and weight all contribute to the ability of 
a fabric to drape well and if these properties can be eval- 
The 


Flexometer should be of use in evaluating the effect of 


dimensions of the sample are important factors. 


uated, then it may be possible to evaluate drape. 


fabric constructions and of finishing processes on these 
properties. 

The smoothness or coefficient of friction of fabrics is 
defined and a method for measuring it given in a recent 
report from the Bureau of Standards. A block covered 
with the fabric to be tested is simply placed on an in- 
clined plane covered with a portion of the fabric and 
the angle of the plane is increased to the point where the 
block just starts to slide. 
ther change 


This is repeated until no fur- 
the angle is obtained. The tangent of this 
angle is taken as the coefficient of friction of the fabric. 
The change in angle with number of rubs can be plotted 
and is an important characteristic for some uses. 





The next step is the application of these instruments to 
the practical problems of mill control. That is your prob- 
lem. 

CONCLUSION 

In conclusion, I know of no industry in which the op- 
portunities for progress in the technical field are greater 
than in the textile industry. To take advantage of these 
opportunities should be our special concern. One way to 
do so is by making our work more critical, more quanti- 
tative. 

President Wood: Gentlemen, you have heard Mr. Ap- 
pel’s paper. 
to make? 


Is there any comment anyone would like 
Several things occurred to me but we are just 
a little behind in our schedule so I shall not take up the 
time. 

Are there any remarks? 
next subject. 


If not, we will go to our 


I am not sure whether there has been a typographical 
error in our program or not because the subject is an- 
nounced as “Padding,” and alongside of it Dr. Killheffer 
has written, “Paddling.” (Laughter) So I am a little 
bit in doubt. Besides the sub-heading is “Padding, Its 
Limitations, and Possibilities.” If that were to read 
“Paddling, Its Limitations and Possibilities,” that would 
bring us back to Mr. Appel’s paper, when he referred to 
the control of the hand, stiffness, resiliency, weight. 

It gives me great pleasure to present Dr. Pierce of the 
Ciba Company. 

Dr. E. W. Pierce: 1 think we will have to accept Mr. 
Wood’s definition and make it “Paddling,” but “Padding 


is the name. We will paddle along until we gain head- 
way. 

I have put this in the form of a paper but I trust we 
will have some discussion and that that really will bring 
out the main points, because there are lots of you here 
who have had practical experience in padding who have - 
had different experiences from mine, and we will get 
somewhere in the discussion. The paper itself I offer 
you just as it is. 

... Dr. Pierce presented his prepared paper. . 
plause ) 


.. (Ap- 


Padding—lIts Limitations and 
Possibilities 


By Dr. E. W. 
Ciba Company 


PIERCE 


FPVHE coloring operation popularly known as padding is 

neither dyeing nor printing, yet it partakes of the 
Con- 
sidered as a dyeing process it resembles, in some ways, 


nature of both these important textile processes. 


jig dyeing, but this resemblance is only superficial and 
it is only as we get away from the phenomena of jig 
dyeing that padding becomes a real success. On the other 
hand let us regard it as a printing operation where there 
is no engraving on the rolls, no paste, no ageing or steam- 
ing and we will find that the closer we adhere to the 
requirements of printing the better will be our padding. 

The essential parts of a padder are of course the color 
box and the rolls or nips. The rolls are of rubber cov- 
ered metal or else one roll is rubber covered and the other 
is brass or monel metal. The hardness of the rubber 
is a point that is worth a great deal of study, because 
it is by no means a safe practice to use the same rolls 
for all classes of goods. A finely woven dense fabric, 
such as mercerized broadcloth, which has little absorptive 
qualities, would have every particle of liquid squeezed 
out by a pair of hard rolls, while softer rolls of some- 
what greater diameter would give a much better result. 
Heavy goods which require well penetrated color are 
handled better with hard rolls. In any case the rolls 
must be true and smooth surfaced, for any irregularity 
on their surface will be printed on the goods. The pres- 
sure must be capable of adjustment as required and not 
made arbitrarily by the machinist regardless of the work 
being done. 

The color box is a very important consideration; if it 
were only a feed box to supply color we would not need 
to give it a second thought, but it also receives the back 
flow or exhaust from the nips and accumulates an excess 
of water as well as the most slowly working dye used 
in the combination. The result is that a long run will 
often be found to shade off to a lighter color or to a dif- 
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Let us consider the remedies that have been 
applied to correct this state of affairs. 


ferent tone. 
First, the smaller 
the color box the more rapidly will its contents be 
changed, while a large box will permit a dyeing action 
to take place and allow itself to be exhausted of color. 
We should aim to put the color on the goods just as 
the printing machine puts its colors on the fabric and 
try to eliminate the effect of exhausted liquor entirely, 
so that if we can feed a definite dye solution directly 
from the stock tank directly to the goods, there can be 
no shading off during the run. Having a color box as 
small as possible there may still be some shading off, but 
if the goods can be run twice as fast the effect is the 
same as if the color box were made half as large. When 
the speed reaches a certain point the liquid squeezed out 
by the nips is not able to flow back to the box but is 
kept suspended in the fabric and the lower roll and only 
escapes at the sides. 

With direct dyes there are two popular ways of pad- 
ding; nip padding depends on the lower roll bringing 
up enough of the liquor to saturate the goods and if 
the goods being run are sufficiently open and porous, the 
color will be the same on both sides, but if the goods are 
impervious, a two sided effect will result and slop padding 
is necessary. The best results are where the goods go 
first into the dye liquor and then through the nips. 


Another very satisfactory method of equalizing the run 
is seen in the machines where the feed pipe is perforated 
and discharges on the goods just as they enter the nips. 
This type works very well at high speeds such as 120 to 
150 yards per minute. A very successful low speed ma- 
chine (40 ypm.) has a color box that is practically a 
trough set in contact with the lower roll, containing only 
1% gallons of liquor, which is taken up by the goods as 
fast as it is fed from the stock tank. 

Now we may study the relation padding bears to dye- 
ing. By the mechanical method of application we have 
eliminated uneveness, yet you will rightly say “Why are 
“Those cases 
will be discussed later, but it is an undisputed fact that 
the color is supplied to the fabric as uniformly as is 
mechanically possible. 


there so many cases of uneven padding? 


If we were dyeing in the usual 
way in a piece dye machine we would have, for example, 
1 lb. of dye for 100 lbs. of goods in about 375 gallons of 
liquor and it would take at least a half hour, assisted by 
some common salt, to get all the dye on the fabric. In 
dyeing the coloring matter comes in contact with the fiber 
and the union takes place; this leaves the liquor at that 
place in an exhausted condition and the bath is un- 
balanced. Diffusion immediately takes place and_ the 
equilibrium is established so the fabric has more color- 
ing matter at hand to absorb, which state continues until 
all the color possible has been taken up. The end is 
not a complete exhaust hecause every dye has a point 
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where its affinity for the dyebath, at that concentration, 
is equal to its affinity for the fiber, hence we have some 
color always left in the exhaust liquor. 
may reckon that the goods in leaving the nips, will con- 
tain about their own weight of liquid, hence 100 lbs. of 
goods will contain 100 Ibs. of dye liquor, or 121% gallons. 


In padding we 


The padding liquor is therefore 30 times as strong as the 
piece dyebath and the color is in a close physical contact 
with the fibers, there is little if any chance for diffusion 
so the color is taken up practically as well as when dyed 
and there is less loose color leit over corresponding to 
the exhaust. When the goods are delivered to a truck 
and begin at once to dry out, the shade will not be quite 
as full as when they are batched on a shell and kept in 
a damp state for an hour or so before drying, as this 
gives an opportunity for the action to proceed to its 
limits. 

All that has been said so far may be applied without 
any further comment to direct dyestuffs. Following 
direct dyes the next development was in the padding 
Colors of 
this class, many now direct dyes, are capable of coupling 


of colors of which Chrysoidine is the type. 


with diazotized paranitraniline to form faster combina- 
tions, mostly used as ground colors for discharge print- 
ing. Then we have the padding of the various Naphthols, 
which require no special comment. 

The center of interest today is in the padding of vat 
dyes. Vat dye padding falls into two classes; pigment 
or un-reduced padding and reduced padding. In pigment 
padding the first requisite is a dye paste of perfect dis- 
persion, such as is used for printing, mechanical means 
of maintaining this state of dispersion, with or without 
the use of inert colloidal materials to increase the vis- 
cosity of the liquid. The mechanical application offers 
no further difficulties as there is no exhausting of the 
color and as long as it does not settle or flocculate the 
dye may be applied uniformly. After padding, drying 
is advisable, then the material is reduced with caustic and 
hydrosulphite in the presence of salt to cause the fixation 
of the color. The amount of salt should be just enough 
to prevent bleeding in the reducing bath but an excess 
will retard the movement of the color particles and the 


resultant shade will not appear so smooth. 


Reduced padding must of necessity be confined to the 
light and medium shades, because vat dyes in reduced 
The most 
soluble require 30 parts of water for one part of powder 
dye and the most of the blues need 100 parts of water. 
As the operation itself continually carries air into the 
color box, there is a very strong tendency for the liquor 
to alter during the run. 


solution have not the necessary solubility. 


The air dragged in by the dry 
goods also causes much foam, which has a tendency to 
oxidize and form scum of oxidized dye. 

We may avoid much of the foaming by avoiding the 
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use of soluble oil or other chemicals that have this ten- 
dency. It is a distinct advantage to use powders instead 
of pastes as they are compact, constant in strength and 
non-freezing. The powder vat dye is wet down with 
denatured alcohol or pyridine, then stirred with a little 
warm water, brought up to volume and temperature and 
reduced. The best ratio of flake caustic and hydro is 
equal parts because this oxidizes to a fairly neutral state 
and does not leave an excess of either in the goods. For 
the average powder dye it requires 2 lbs. each of caustic 
and hydro for each pound of dye. We cannot count on 
any theoretical quantity because as soon as the run has 
started the oxidation is constantly altering the liquor 
and there must necessarily be a safe excess in order to 
keep a good reduction to the end. 
addition of 


Some recommend the 
Anthraquinone or Sodium Sulphide to 
stabilize the liquor but I have never made use of either. 
The addition of pyridine seems to have a very beneficial 
effect, particularly in the fixation of the color and in 
reducing the foaming. The color box is often equipped 
with a double fin, forming a slot for the goods to pass 
into the liquor, thus protecting them from any scum that 
may form. Our first trials with reduced padding took 
the goods over a skying arrangement for 50 yards after 
they left the machine and thus gave a good air oxida- 
tion, but later the goods were simply received in a truck 
and allowed to lie for 20 minutes, but later trials have 
shown that they may be batched directly on a shell and 
will remain in the reduced condition for over 15 minutes, 
thus duplicating the action of a re-reducing bath. Many 
prefer to re-reduce the padded goods, but this a doubtful 
advantage as any spots of scum that may have settled 
on the goods will become fixed and can never be removed, 
while the air oxidized goods will permit the spots to be 
washed off quite readily. 

A hot water wash and a boiling soap follows. These 
operations may be done on a jig or in rope form in a 
rope washer or in a continuous washer. The padder may 
be hooked up to a continuous machine with a J box of 
large capacity. The soap may be reinforced with per- 
borate or peroxide if more oxidation is necessary. The 
degree of soaping determines the fastness and it may be 
safely assumed that if the goods have stood a good half 
hour boiling soap they will do as well for the ultimate 
consumer. 


Mention was made earlier of the possibility of uneven 
padding; this may be due to rolls that do not set true 
and which give more pressure on one side than the other ; 
it may be due to rough surface on the rolls. The color 
box may have an under-water roller that does not run 
smoothly, this will vary the tension and form ladder 
bars on the goods; a rigid bar is much safer at all times. 
The goods themselves may be perfect as white goods 
but will show crowsfeet and feather marks when dyed. 
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Such effects are from the bleachery and are due to the 
formation of oxycellulose when the bleaching is done 
in pits. There are also resist spots, which are generally 
due to lime compounds and may often be avoided by 
the use of hydrochloric acid for souring instead of the 
cheaper sulphuric acid. Sometimes a run through a weak ° 
soluble oil solution, with subsequent drying, will eliminate 
them. The goods must be right beforehand and if good 
results are not obtained the goods should be investigated 
first of all. 

In conclusion I would like to suggest a new method of 
padding, which as far as I know has not been tried but 
may be developed in 


some plant having the necessary 
facilities. 


Suppose we adopt the process used by printers 
of vat dyes and make up our padding liquor with fine 
vat dye paste, hydro NF or rongalite and carbonate of 
potash, possibly with a small amount of a gum to slightly 
increase the viscosity ; pad in the usual way and dry well 
and then develop the color by a run through an ager; 
oxidize and soap. The dried cloth could be printed with 
any acid or oxidizing paste and would give the effect 
of a discharge. This is offered as a suggestion only and 
[ shall be glad to co-operate with any who would like 
to make a practical trial of its possibilities. 

Padding in general is recommended on account of its 
great production and uniformity; the results compare 
favorably with any other method of coloring. Goods 
which cannot be penetrated by either piece dye or jig 
dyeing may be colored through on a padder. Delicate 
fabrics such as voiles, chiffons and various goods made 
of rayon are not subjected to the wear and tear of the 
other processes and its possibilities are not yet exhausted. 

Dr. Pierce: As 1 said before I will be very glad to dis- 
cuss the possibilities of padding with any of you who 
have this as a problem. 

President Wood: My own experience with padding 
goes back over thirty years. 


At that time, all pads were 
made with iron rollers. 


The resiliency of the roller was 
produced by winding onto each roller about sixty or sev- 
enty yards of fine cheesecloth. Naturally there were dif- 
ficulties in those days which do not exist today on ac- 
count of the very fine rubber rollers now made. We had 
to be very careful that the overlap of the cheesecloth was 
frayed out. 

As I think I said before, the padding was of the nip 
type. In other words the goods did not enter into the 
padding box but they went directly through the nip. 

The pads were of two forms, and what was called the 
cuttle pad, in which the goods were taken in the fold 
from the table, directed through the machine, and cuttled 
or folded down behind the first pile on the same long 
table. No goods were ever given only one run in padding 
with us. As soon as the pile of goods came through it 
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was turned around so that it was run through with the 
edges, the selvages just the opposite way in which they 
were before. 

That avoided any unevenness of the pressure on the 
rollers. We tried to get it as even as possible but we 
found that if we gave one run we would get what was 
called “edging” or “shading” from selvage to selvage. 
This was overcome as I said by this method of running 
twice in opposite directions. 


The roll pads—we ran from the roll in the lower part 
of the machine through the nip and back again onto a 
takeup which consisted of just two arms, similar to the 
arms on a jigger, where the roll was rolled up against the 
top nip roll. When the roll was completely through with 
one run it was taken by two men, lifted out and turned 
around, and again put through the machine so that each 
time the goods were reversed, edge for edge. 

In those days we used mainly Direct dyestuffs and only 
for light colors. A medium tan or grey were probably 
the darkest colors we ever ran on the pad. Our padding 
was mostly confined to very light shade, particularly 
tints, and tints were very difficult because of the fact 
that the colors would scum easily and precipitate a little 


and we would get flecks. This we overcame by adding 


a substance which I have never seen over here called 
“bark liquor,” quillaia bark, or soapbark. I don’t know 
to what extent that is used here, if at all. It is the bark 
of the quillaia or soapbark tree. 

This made a foam. Contrary to the experience of Dr. 
Pierce, we rather liked to have a foam, because it would 
foam very considerably and the foam would carry up all 
the scum, and the man would go to the back of the ma- 
chine every once in awhile and scrape that scum off, and 
that carried with it all the precipitated color. All our 
goods were washed afterwards. Dr. Pierce didn’t men- 
tion the washing and I rather imagine that the washing 
is not generally resorted to. 

All the padding that I have ever seen in this country 
has been padded directly onto cans and dried in that con- 
dition. That would seem to me to leave a certain amount 
of unattached color, surplus color, on the fabric which 
might cause trouble in— 

Dr. Pierce: For Direct dyes only. 
washed. 


Vat dyes must be 


President Wood: | realized that. 
only to Direct dyes. 
pads is nil. 


I was referring now 
My experience on Vat dyeing in 
There are probably some gentlemen here 
who have experimented in that direction and I am sure 
Dr. Pierce will be glad to discuss that matter with them. 
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TEXTILE INTEGRITY GUILD 


Mi IST big things start as a figment of the imagina- 
tion of a single individual. Some years ago when 
business concerns became dissatisfied with the delay in the 
courts of law, the idea of legalized arbitration as a meth- 
od of settling commercial disputes was conceived to be 
the practical solution, and one man was responsible not 
only for the idea but for its successful working out. That 
man was Charles L. Bernheimer. 

From this same fertile brain came the idea of a 
Textile Integrity Guild. 
are: 


The objects of the Guild 


To unite for the general welfare of the textile in- 
dustry such specific efforts as are related in scope and 
purpose of trade associations, companies and _ indi- 
viduals without duplicating their activity or inter- 
fering with their individual sovereignty. 

To promote and maintain just and equitable prin- 
ciples of trade and business; and to that end to set 
high standards of commercial honor and_ integrity 
among members within the textile industry, and by 
such means as are at its disposal, to inoculate such 
standards among non-members. 

To furnish a means by which all branches of the 
textile industry interested in common problems may 
discuss them as a whole and throw the full weight 
of their combined influence, intelligence and force in 
their solution. 

Mr. Bernheimer’s main purpose is, of course, to 
eliminate unethical practices in the textile industry. 
His belief and line of attack is well summed up in the 
following extract taken from his speech at the lunch- 
eon at which the Integrity Guild was launched. 

“Heretofore, when we have looked for causes and 
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their remedies our chief items of discussion have 
been: volume or quality production, production costs 
and styling, distribution costs and expansion, sta- 
tistics, co-operation within a branch of the industry, 
self-government within a branch of the industry, and 
fear of the Sherman anti-trust act. 

“In my humble belief there is just one thing which is 
controlling, fundamental and pervasive which has not 
been sufficiently studied and developed, while the mat- 
ters which have been studied are in the main of a 
What I 
have in mind is a simple declaration of conduct which 
the leaders in industry will support voluntarily and 
as individuals and, which by force of example they 
can and will force upon the backward in their industry. 


temporary, seasonal and accidental nature. 


“We say misrepresenting, misinforming, misstat- 
ing, pretending when, in reality, we mean lying. We 
say copying, reproducing, cheapening other people’s 
hard-earned property in styles and ideas when, in 
reality, we mean stealing. We say a man is a good 
fellow when he bribes with favors. 

“The proposal before you, and surely it is nothing 
new, is: Can the leaders in industry condemn lying 
and stealing and refuse to have business relations 
with those who indulge in these practices? My answer 
is ‘Yes.’ Can one plan a covenant using these bold 
words? My answer is ‘Yes.’ 

“Can the law construe such a covenant, namely a 
refusal to deal with liars and thieves, as a conspiracy 
in restraint of trade? My answer is, purpose and 
effect are the test whether there is restraint. We do 
not restrain trade, but encourage honest trade. Do 
I go too far when I say a court deciding otherwise 
would line up with liars and thieves? This, of course, 
is unthinkable. 


“Ts there enough energy, courage and determination 
among the leaders to test out such a method of self- 
regulation, self-restraint and self-purification? My 
answer is ‘yes,’ for both commercial honor and the 
pocketbook are united in a common venture.” 


Such principles as these which are sponsored by the 
Guild are worthy of every man’s support. Probably 
many will say that the whole project is too idealistic 
for consideration. However, even considering that 
the plan is idealistic, what are we working for with 
all our associations and societies if it is not for an 
ideal way to carry on our business. 

This new Textile Integrity Guild is taking the one 
way possible to bring about less unethical business 
practices. The idea is good, but without the support 
of the majority of the industry it can amount to 


nothing. It will always be a case of “when in Rome 


do as the Romans do.” As long as the majority, or 
even a great many, use unethical methods, the others 
are almost compelled to follow their example or drop 


out of business. Now, if the majority will follow the 
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principles held up by the Guild, the boot will be on 
the other foot. The followers of the unethical meth- 
ods: will be compelled to follow the principles of the 
Guild. 


A TRIAL OF IMPORTANCE 

NE of the most important cases in the courts of 

the U. S. of interest to the dyestuff industry, is 
the case of a manufacturer who both makes dyes and 
also imports them from abroad. An importation was 
made by this firm under a name we shall call Blue 
XY. This dyestuff, Blue XY, is generally considered 
as having no real value, as it has no known use in 
the trade. We may assume, therefore, that this dye. 
which is a mixture, was imported for the sole pur- 
pose of testing the issue in the courts. 

Testimony was produced with the co-operation of 
an American concern which would have proven that 
this American concern had on hand the necessary in- 
gredients to make a competitive mixture by mixing 
92% of one color and 8% of another, and would have 
been willing to supply this color at a price equal to 
the proportionate price of the two dyes. There were 
also facts on hand that would show that this was the 
ordinary course in trade in the dye industry and had 
been so for a great many years in dealing in mixtures, 
Judge LBrown refused to take this testimony, saying 
that it was immaterial unless it could be shown that 
an American concern carried these two ingredients 
mixed together in the exact proportion and actually 
offered them for sale. He also refused to take the 
testimony as to commercial practice. He decided the 
On appeal of this de- 
cision to a division, Justice Cline, writing the opin- 
ion, affirmed the refusal of Judge Brown to take the 
testimony, but remanded the case for the purpose of 
taking any possible testimony as to an actual mix- 
ture, similar in character which may 
fered. 


case in favor of the importer. 


have been of- 
A rehearsing of the case has been requested and 
the motion is now pending. 

If this case is finally settled in favor of the importer 
it will mean that our laws which have to do with the 
importation of dyes will be virtually non-existant. The 
importer in order to escape paying the high duty 
would only have to add a small percentage of some 
other dye and then he could call his product non-com- 
petitive. Furthermore, he could change the percen- 
tages slightly each time so that no American firm ever 
could have the same exact product. 

It is to be expected that there will be a rehearsing of 
the case, but if there is not, the case will be heard 
again by Judge Brown on the order of remand already 
issued, at which time further efforts will be made to 
prove the facts necessary to show trade practice. 
Probably the same negative results will be obtained 
and then the case will be appealed to the highest 
court. 


January 19, 1931 


Mellon Institute Announces Industrial Fellowship 
On Sugar 


Dr. Edward R. Weidlein, Director, Mellon Institute 
of Industrial Research, has announced that the institution 
has lately begun a broad investigation into possible in- 
dustrial uses for raw and refined sugar. The research 
will be carried on by a Multiple Industrial Fellowship 
that will be sustained by The Sugar Institute, Inc., of 
New York, an organization that represents the cane sugar 
refiners of the United States. 

The comprehensive program of investigation will be 
supervised by Dr. George D. Beal, Assistant Director of 
Mellon Institute, and by Dr. Gerald J. Cox, Senior In- 
dustrial Fellow. They and the scientists who will be under 
their direction in endeavoring to find and to develop uses 
for sugar in various industries will have the close advisory 
collaboration of Dr. Leonard H. Cretcher, the sugar 
specialist who is the head of Mellon Institute’s Depart- 
ment of Research in Pure Chemistry. 

According to Dr. Weidlein, various studies made by 
private research workers have already indicated results 
of industrial promise; these findings will be carefully 
studied in the laboratories of Mellon Institute. Most of 
these proposals relate to applications for sugar in such 
technologic practices as wood preservation, textile finish- 
ing, and the manufacture of adhesives. Sugar is thought 
to merit searching investigation as a basic raw material 
for employment in various branches of chemical industry. 


Synthetic Organic Chemical Manufacturers 
Association Meeting 
The Ninth Annual Meeting of the Synthetic Organic 
Chemical Manufacturers Association of the U. S. was 
held Thursday, December 18, 1930, at the Hotel Com- 
modore, New York, N. Y., with an attendance of about 60. 


Immediately following the luncheon which opened the 
session, Mr. August Merz, President of the Association, 
addressed the members on his recent trip abroad and Dr. 
Chas. H. Herty, an honorary member and past President 
of the organization, and Mr. C. C. Concannon, Chief of 
the Chemical Division of the Bureau of Foreign and 
Domestic Commerce, spoke a few words of greeting. 

After the luncheon, the members convened in execu- 
tive session to take up the regular order of business and 
to elect officers for the ensuing year. The new officers 
are as follows: President, Mr. August Merz, of the Calco 
Chemical Company, re-elected; Ist Vice-President, Dr. 
E. H. Killheffer, of the Newport Chemical Works; 2nd 
Vice-President, Mr. S. W. Wilder, of the Merrimac 
Chemical Company; the four additional Board Members 
being Mr. Ralph E. Dorland, re-elected Treasurer, and 
connected with the Dow Chemical Company; Mr. E. G. 
Robinson, of E. I du Pont de Nemours & Co.; Mr. A. L. 
Van Ameringen, of Van Ameringen-Haebler, Inc.; and 
Mr. E. A. Barnett, of John Campbell & Company. Mr. 
C. A. Mace was reappointed Secretary of the Association. 
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Uniformity of Singeing 


(Continued from page 34) 


more or less successful in this respect, there exists then 
a real danger of burning the cloth instead of singeing it, 
as the normal moisture content of the cloth is its best 
preventative against the scorching action of multiple 
open-flame burners. 

There is also the added liability of tendering the fabric 
by over-heating in multiple applications, especially when 
metal chlorides are present, 


even to a minor degree, in 
with 


which the 
warps are usually treated 


the size 


before weaving. 


Also, in the dried-out 


state. the “carbonizing”’ trig ei 
: singeing of fabrics. 
point of cotton may more ; 

quickly be 


reached, even 








The heat curves, Figs. 3, 4, 5, demonstrate the 
necessity for dependable temperature control in the 


For correct heat treatment of steel in the harden- 


and effective heat application in the singeing process. 
What is true of cloth singeing, must apply equally 
well in the singeing of warps and yarn for mercerizing 
in rope form and in skeins, for the knitting trade, ete. 
The natural and inherent lustre of cotton may thus be 
greatly enhanced, but, on the other hand, the brilliancy 
of color and finish of the ultimate product may be seri- 
ously impaired by poor, ineffective, and uneven singeing. 
Gas - Fired, Externally- 

Plates of 
Alloy-Metal are now  be- 


Heated, Rotary 


ing extensively applied for 
cloth singeing by leading 
finishers. 


An added advantage ac- 


though the fabric be free 


from other adverse in- 
fluences already referred to. 

It has been very satis- 
factorily demonstrated that 
an effective and uniform 
singe may be obtained on 
practically all textile fab- 
rics by one contact with 
the Rotary Plate for each 
side of the cloth, and with 


ing process, it is of the utmost importance that the 
“critical” temperature be maintained uniformly for 
a definite period, and tests have been conducted to 
determine standard operating conditions. It would 
seem that an interesting analogy is apparent in the 
heat treatment of fabrics. 

Various opinions are held as to the correct 
distance at which the cloth should be passed over 
the burner flames. This will depend equally as 
much upon the character and intensity of the flame 
as upon the type of burner construction. 


from the fact that 
not only have these been 


crues 


proved far more satisfac- 
tory, but they are, at the 
same time, much more eco- 
nomical to operate as to 
fuel costs, general upkeep, 
and production 

compared to. all 


costs, aS 
other 


known methods of cloth 


a uniformity and thorough- 
ness of application rarely, 
if ever, found at any speed 
of production on cloth 
: hundred degrees. 
singed by means of open- 
flame burners or stationary 
5 eas is at once apparent. 
plates. It is, therefore, 
reasonable to assume that 
Rotary Plate 
when properly applied and 
controlled, will develop the 


Singeing, 


greatest possible uniformity 
of oxycellulose formation. 


If this be the case, and 





if the uniformity of after 

processing depends in such a large measure upon the 
uniform application of heat in the singeing process, singe- 
ing by the Rotary Plate method will, therefore, prove to 
be the most desirable and efficient for practically all tex- 
tile fabrics. 

Singeing, in general, has long been looked upon as 
necessary, chiefly for the elimination of loose fibers and 
fuzz which are an inherent feature in manufactured cot- 
ton goods. 

The research work of Mr. Holden has, however, with- 
out doubt demonstrated forcibly that other features, of 
possibly even far greater consequence (such as uniformity 
in dyeing, printing, etc.), are dependent upon uniform 


While tests may determine more or less accurately 
the “cone” temperature of such a flame, even a 
slight deviation of what might be termed “contact” 
may mean a variation in the temperature of several 


The lack of uniformity of such heat application 


All necessary mechanical devices are available for 
the governance of, and compensation for, all known 
variables encountered, such as speed of cloth travel, 
duration and extent of cloth contact, moisture con- 
tent and weight of fabric, etc., in conjunction with 
dependable and effective temperature control. 


singeing. 

The use of gas is too 
well known to require more 
than passing mention. How- 
ever, it is worthy of note 
that many types of gas 
service have been used, in- 
cluding manufactured, gaso- 


line, natural, and 


com- 
pressed gas, with equally 
satisfactory results, in the 
heating of the externally- 
fired rotary singe plates. 

Another feature of con- 
sequence pertains to the 

use of Alloy-Metal for the 
Singe-Rolls. 

At singeing temperatures, practically no oxidation of 
the metal occurs. This is in direct contrast to other 
metals usually used for stationary plates which oxidize 
freely, even at low temperatures, and thereby cause 
trouble in the after processing. 

These alloy-metal rolls carry a definite service life 
guarantee, when used in accordance with the maker’s 
suggestions. 

Another outstanding feature is the application of de- 
pendable and complete Automatic Temperature Control, 
by means of which, uniformity of heat application to the 


fabric is positively assured, with any type of gas service. 
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The necessity of manual attention to the heating ar- 
rangements and control is very largely eliminated thereby, 
and the operator is enabled to devote practically all of 
his time and attention to the running of the cloth. 


Production costs by this method of singeing are very 
greatly reduced, as by the effective maintenance of high 
temperature on the Alloy-Metal Singe-Rolls, the speed 
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TEMPERATURE 





Fig. 3 
Typical curve for hardening 


eritical 


operations, 
X equals 
D equals 


temperature. 
application. 
likely if 


duration of heat 


E equals excess of temperature uncontrolled. 


of operation on a given fabric is greatly in excess of 
that which may be satisfactorily maintained on open-flame 
applications. 


Evenness of singe is assured by Effective contact and 
scrimp-bar arrangements which have been specially de- 
vised for such service. 


The heating chamber, in which the singe-roll revolves, 
is constructed in such a manner that the heat is fully 
conserved, and radiation losses, therefore, are largely 
prevented. This method of construction insures the ut- 


most possible economy of heating service. 


These features of economy and effectiveness, together 
with a uniformity of heat application and control here- 
tofore unobtainable, readily offset any higher costs of 
installation, and insure the utmost possible uniformity of 
finished product, so far as singeing and its after effects 
on processing may be concerned. 


As quite a number of these Rotary Plate Singers 
(Externally Gas Heated), have been in satisfactory opera- 
tion over a period of years at various plants both in this 
country and abroad, dependable data in regard to actual 
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continuous service has been obtained which substantiates 
all of the foregoing conclusions. 

It would appear that, from the constructive research 
work and the findings of Mr. Holden, the preparatory 














Fig. 4 
Shows irregularity of flame propagation xot uncommon on many types of 
open-flame application for the singeing of fabrics. 


uncontrolled, 
open flames. 


unknown and 
indicated by 


flame, 
usually 


X eauals average temperature of burner 
I’ equals variations of temperature as 


work on fabrics should now be viewed from an entirely 
different angle. 

The assurance given by him seems to warrant the con- 
sideration of effective Heat Treatment of Fabrics rather 
than merely the elimination of motes, loose fibers, and 
fuzz, as attempted by ordinary singeing methods. 

The heat applied in singeing, and the conditions under 
which such heat is applied, should be capable of diffusing 
the oxygenated cellulose without injury to the structure 
of the fibers. 

It would appear that to thoroughly develop and diffuse 
uniformly the oxycellulose formation and covering of 
the fibers, with safety, a larger percentage of moisture 
should be added to the yarn or cloth before heat is ap- 
plied, and thus guard the C content of the fiber against 
injury when subjected to singeing temperature. 





Fig. 5 
Shows temperature condition positively and uniformly maintained and ap- 


plied to the fabric 
Temperature Control. 
P equals temperature which, by test, may have previously been determined 
as suitable for a given fabric, with all other contributing factors known ani 
adequately controlled. 


in Rotary Plate singeing with effective Automatic 


This could be accomplished conveniently by the steam- 
ing of the yarn or cloth immediately before heat is ap- 
plied in singeing. 

This is usually done on “napped” fabrics such as “mole- 
skins,” etc., on which the individual fibers offer the least 
resistance to decomposition by heat application due to their 
protrusion from the body of the fabric. 

This conclusion would seem to emphasize the fact that, 
at least, the normal moisture content of the yarn or cloth 
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should be eliminated before singeing, as the C content 
of the fibers must be preserved. 

Otherwise, disintegration and combustion, to at least 
the 


loss of tensile strength in the individual fibers of which 


some extent, may result, which means, of course, 
the yarn or cloth is composed. 

Oxycellulose, developed without any change in the 
carbon content of the fiber, will result in higher luster, 
and a greater affinity for dyestuffs used in subsequent 
operations. 

The reflected and refracted light from surface to sur- 
face of clean and uniformly aligned fibers Js Luster. 

Uniformity and Effectiveness of Heat Treatment in 
preparatory work are, without doubt, essential features 
in fabric processing. 

Whether in prints or plain dyes, appearance, rather 
than intrinsic value, will often materially affect sales 
values and profits. 

It is hardly necessary to further stress the importance 
of obtaining the utmost possible uniformity of heat appli- 
cation. How this may be best accomplished has been 
explained in the foregoing. 

Assurance has already been given by prominent dyers 
and finishers as to the improvement noticeable, both as 
to fullness, brillian¢y, and evenness of color and finish 
on fabrics which have been subjected to correct and uni- 
form heat treatment by the Rotary Plate Method. 

When applied with precision and dependable control 
of all contributing factors, this method of treatment will 
not only affect favorably the ultimate product, but at 
the same time will also make possible a substantial re- 
duction in costs of operation and upkeep, as compared 
to various types of equipment for singeing now in use 
in the Textile Industry. 


NEW MACHINERY 
New Developments in Metal Cop Carriers 
Yarn-dyed effects in cotton fabrics are becoming in- 
creasingly popular with the result that economy and effi- 
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ciency in cop dyeing have become very important produc- 


tion factors. In the past, it has been common practice 


to employ perforated spindles and springs made of 
phosphor bronze, or low nickel alloys, such as nickel sil- 
ver (formerly called German Silver), or nickelene. 

The advantages of Monel Metal for all types of dyeing 
machinery are so well known that it is only natural that 
these perforated spindles would appear on the market. 
The accompanying illustrations show Monel Metal spin- 
dies for “Thies” and for “Obermaier” machines. These 
spindles manufactured by the Larson Tool 


Stamping Company of Attleboro, Massachusetts. 


are and 


The Howe Weightograph 


A remarkable feature of the Howe Weightograph is 
that it may be attached to any beam scale from the small 
warehouse or dormant type up to the huge railroad track 
scale and when attached makes an automatic out of an 
old-fashioned beam scale. 

The manufacturer, the Howe Scale Company of Rut- 
land, Vermont, claims the Weightograph is a superior in- 
strument because its operating principle is based upon 
optical magnification, instead of the other form of auto- 
matic weight indication which is based upon mechanical 
multiplication. Just how this is accomplished is de- 
scribed and illustrated in their bulletin called, “There Is 
Nothing Like The Weightograph.” 





When attached to a beam scale (which of course has 
previously been operated manually by manipulation of 
the beam poises) the Weightograph provides automatic 
operation, thus eliminating the uncertainty and variable- 
ness of the human element. 

It is not to be misunderstood by this that the Weighto- 
graph by its installation upon old scales, make new ones 
out of old. The Weightograph indicates exact perform- 
ance of scale, no more, no less. It is this exact indica- 
tion which is claimed as an exclusive advantage of the 
Weightograph: its accuracy reveals what the scale con- 
ceals. By that is meant that beam operation or pointer 
operation inhibit accurate indication—they are not abso- 
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lute nor close enough to the absolute in their operation, 
to do what is claimed for the Weightograph. 


Reels for Velvet Dyeing 
The illustration shows one of eleven special reels re- 
cently constructed for a prominent velvet manufacturing 
concern by the Farber Sheet Metal and Roofing Com- 


pany of Pawtucket, Rhode Island. These were built en- 





tirely of bright annealed Monel Metal stock and are a 
fine example of workmanship in this invaluable dyehouse 
metal. 


The Slide Comparator 
As a result of the long and varied experience of their 
pH control equipment and 
methods, W. A. Taylor & Company has developed the 
new Slide Comparator. 
sign and construction. 
combines the 


entire organization with 
This instrument is unique in de- 
3eing molded from Bakelite it 
maximum of durability, precision, con- 


venience and simplicity. 





The Slide Comparator consists of two principal parts, 
the slide and the base. It contains 17 vertical holes and 
17 horizontal slots which pass through the exact centers 
of the holes. In these holes are placed the 9 color stand- 
ards for any given indicator and 8 ampoules of distilled 
water. All these ampoules are held in place by a lid 
which is screwed on the top of the slide. 

The base consists of two parts. The lower part con- 
tains a slot in which the slide may be moved back and 


forth, two holes containing vials of indicator solution, 
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five holes containing test tubes, and a closed compartment 
for a ground glass plate. Vertical slots run through the 
three central holes in the base holding the test tubes, 
these slots corresponding exactly with any three of the 
slots in the slide. The ground glass is contained in a 
closed compartment directly behind the three slots in 
the base. 

In making pH determinations, the top is removed from 
the base, three of the test tubes filled to the mark (5cc) 
with the sample to be tested and placed in the three holes 
back of the slots in the base. To the central tube 0.5cc 
of the indicator solution is added by means of the pipette 
and nipple and the contents are thoroughly mixed. The 
slide containing the color standards is now placed in po- 
sition on the base and, holding the instrument toward a 
window or other source of daylight, the slide is moved 
back and forth in front of the test samples until a color 
match is obtained. The pH is then read off directly from 
the values on the front of the slide. 


The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i.e., help wanted, ma- 
chinery or supplies for sale—the rate is $5.00 per column inch 
or less per insertion. 





CHEMIST-EXECUTIVE AVAILABLE 





Textile Chemist with twenty-two years’ practical 
experience. Graduate Lowell Textile Institute. Four 
years instructor in Chemistry and Dyeing. Three 


years theoretical and practical experience in Peroxide 
Bleaching. Fifteen years in charge of chemical work 
in large textile plant. Experienced in purchase of 
dyes and chemicals. Excellent analyst, and one who 
can interpret results. 

Would consider position as technical advisor to 
chemical or dyestuff executive. Address: Classified 
Box No. 638, American Dyestuff Reporter, 440 
Fourth Ave., New York, N. Y. 


PRINTER 


Chemist-Colorist, 35 years of age, married, last 6 
years Supervisor of Printing Establishment of one of 
the largest Eastern Plush Mills. Experienced in the 
printing of all colors on Mohair, Silk, Rayon and Cot- 
ton Plushes, also Brocaded Velvets and Soda Prints. 
Some Laboratory, Dyeing and Finishing experience. 
Will locate anywhere. Address: Classified Box No. 
654, American Dyestuff Reporter, 440 Fourth Ave. 
New York, N. Y. 








POSITION WANTED 





Colorist and dyer on book cloth, Para linen and 
Perfect shade matching. Several years’ 
experience. Best references. 
request. Classified Box No. 658, American Dyestuff 
Reporter, 440 Fourth Ave., New York, N. Y. 


—— 
eee 


Box tape. 
Full information upon 


